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MEDICAL STUDENTS AND MILITARY TRAINING 


T TEARLY all medical students are 
I between the ages of twenty-one and 
thirty-five years — the draft age. It 
was thought when the draft started that 
medical students would be exempted until 
they had graduated and had one year of 
intern training. Then it was discovered 
that this was for the most part wishful 
thinking. At the present time if a quota 
must be filled in a locality, medical students 
can and will be drafted. This would 
turn out to be a costly mistake. 

No group of men are more anxious to do 
their bit for their country than the mem- 
bers of the medical profession. In time of 
war the health of the fighting forces and the 
civilian population will depend on them. 
Not only must one look to the present but 
look also far ahead; for who knows when 
the present emergency will terminate? A 
doctor of medicine cannot be made by any 
known short cut. 

To draft medical students would be akin 
to killing the goose that lays the golden 
egg. Cut down on the embryo physicians 
and the day will come when an acute 
shortage wilf be felt. This would be calami- 
tous. Every year a percentage of the mem- 
bers of the profession die or retire because 
of age or infirmities. This loss is met by our 
medical colleges graduating fresh medicos 
annually. 

Each medical college is geared to take 
care of a certain number of students. For 


example, some colleges can handle fifty 
students in each class, others a hundred. 
This calls for a certain amount of equipped 
laboratory space and clinical material for 
teaching purposes. By a slow process, a 
teaching staff is assembled — an evolution 
of years — and that staff is usual!}' sufficient 
to meet the teaching requirements of the 
number of students making up the classes 
of a particular college. Suddenly to cut 
down or attempt to enlarge present day 
classes would raise ha\'Oc. A great loss in a 
student body would put a tremendous 
financial burden on an institution; few 
places are geared to accept suddenly extra 
large classes anticipating that the number 
of students subsequently might be lessened 
by the draft. 

With those, only a few of the problems in 
mind, the Deans of Medical Colleges I)a\'c 
tried to meet the situation. Their aim is to 
co-operate with the government officials. 
The}' want to prepare the way so that any 
number of trained doctors of medicine can 
be called if and when needed. In every 
manner these far-seeing and professionally 
trained men — the deans — are anxious to 
keep their schools going efficiently. They 
also desire to graduate their quota of well 
trained young men, as well as to regulate 
the profession so that at all times there v/ill 
be sufficient professional men for the army 
and navy, for public health and for the 
needs of the civilian population. 
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We are informed that they have been 
conferring with the proper officials in the 
Nation’s capital. 

We hope these government officials will 
be willing to co-operate with the Deans of 
our medical schools. We pra}- all concerned 
will discover a common formula by which 
the production of physicians will go on 
uninterrupted!}', and at the same time 
trained doctors of medicine in sufficient 
numbers will be available for all the re- 
quirements of the country. 

Since the foregoing was written the fol- 
lowing editorial appeared in the N. Y. 
World-Telegram on March ry, 1941: 

MEDICAL STUDENTS AND THE DRAFT 

A bill introduced by Senator iMurra}' of 
Montana would amend the draft law so that 
medical and dental students, hospital internes 
and resident hospital pln-sicians would not be 
conscripted until thej' have completed their 
professional training. 

Arguments for it are that these young men 
will be more useful, whether in militar}' service 
or in civilian life, if permitted to finish their 
training now and that the internes and resident 
doctors are greatly needed in the hospitals, 
manj' of which alread}' are understaffed. 

The argument against it is that if draft 
deferment is granted to one class of men it will 
be demanded for other classes. 


If any class has a better blanket claim to 
deferment than all others we’d say it is the 
medical and dental students and hospital 
workers. So we think the Murray bill should at 
least liave thorough consideration by Congress. 

One thing is certain: The draft law as it 
stands, with its insistence that each local draft 
board shall be free to consider each man’s case 
on its individual merits, is producing manj- 
unfair complications. Some local boards, for 
instance, defer all medical students and in- 
ternes, Other local boards have different poli- 
cres. This iack of uniformity runs ail through 
the draft system, the local boards not being 
required to follow standard rules as to defer- 
ment for married men, skilled workers, students 
or members of any other group. 

Action by Congress apparently will be neces- 
sary to put more uniformity into the draft 
system, and that action should come soon. 

Such a proposed bill should be given 
serious consideration. We agree ivith the 
wTiter in concluding, “Action by Congress 
apparently will be necessary to put more 
uniformity into the draft system, and that 
action should come soon.’’ 

Medical students are e.vempt in Canada 
and Canada is at war. We hope common 
sense and not hysteria will be the rule in 
our country. 

T. S. W. 
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THE DIAGNOSIS AND TREATMENT OF ACUTE 
DISEASES OF THE ABDOMEN IN CHILDREN 

M. Ttscher Hoerner, m.d., f.a.c.s. 

Consultant in Surgery, Kettering Institute for Medical Research, Miami Valley Hospital 

DAYTON, OHIO 


INTRODUCTION 

T he acute surgical diseases encoun- 
tered in childhood difl'er from the 
common acute conditions from which 
adults sufler. Not only do children sufter 
from different types of ailments, but the 
same illnesses may not manifest themselves 
in the same manner as in adults, and the 
treatment required may vary. For these 
reasons, the surgeon who deals with young 
individuals should possess a basic knowl- 
edge of pediatrics. Sympathy, tact, pa- 
tience, firmness and gentleness are primar}- 
considerations in the management of the ill 
child. Too often a hasty, superficial exam- 
ination is made because the patient is not 
old enough to make himself understood and 
is frightened and unco-operative. Attempt- 
ing to make a diagnosis in children is often a 
difficult and tedious process. When a his- 
tory is obtainable, it should be as thorough 
as possible. Details derived from relatives 
must be sifted carefully, since in their 
anxiety for the patient their statements are 
apt to be misleading. If thoughtfulness and 
delicacy are employed, a complete, inform- 
ative examination can usually be made. 
Keen observation and intelligent reasoning 
must be utilized while conducting the 
investigation, for the few signs and symp- 
toms exhibited by the child may be the 
only evidence upon which a diagnosis can 
be based. It can readily be seen that close 
co-operation between the family physician 
or the pediatrician and the surgeon is 
essential. 


GENERAL CONSIDERATIONS 

There are man}' fundamental differences 
between acute diseases of the abdomen in 
children and in adults. These differences 
are both psychological and physical. Ordi- 
narily no effort is made by the child to 
obscure the history. The mind of the child 
is not confused with the fear of a possible 
operation or the sympathy to be gained by 
such a procedure. But the nervous system 
is not as stable in children as in adults and 
their reactions to psychic stimuli are more 
marked. While positive statements are 
essentially truthful, negative statements 
cannot be relied upon. 

Physical signs in children must be elicited 
with great gentleness and keen judgment is 
required for their evaluation. It should be 
remembered that the muscular and fat 
layers are not so thick and that there are 
relatively different anatomical relation- 
ships. Distention and tenderness are easily 
recognized but difficulty may be experi- 
enced in localizing the latter. Care and 
patience are required in order to distinguish 
voluntary resistance and true rigidity. It 
has been shown that children are less 
resistant to infection because the peri- 
toneum is not so well vaccinated by auto- 
infection, lymphatic absorption is more 
rapid and the omentum is poorly developed. 

Experience has demonstrated that a 
rather definite relationship exists between 
the age of the child and the acute abdomi- 
nal lesion from which he is suffering. Per- 
sistent vomiting during the first few weeks 
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of life suggests the presence of congenital 
hypertrophy of the musculature of the 
pyloric ring. Intussusception is common 
in infants between six and twenty-four 
months of age. Acute appendicitis, one of 
the most common lesions in persons of all 
ages, is rare before the age of one year. The 
greatest incidence of pneumococcic peri- 
tonitis seems to be between the fourth and 
the tenth years. Peculiarly enough the sex 
of the child also has been found to be of 
some significance in diagnosis. For example, 
congenital hypertrophy of the pyloric mus- 
cle and intussusception are more common 
in boys, while pneumococcic peritonitis 
occurs more frequently in girls. 

When a child is apparentlj^ suffering 
from an acute abdominal disease, it is es- 
sential to establish whether the pathologic 
condition is truly abdominal in origin, and 
if it is, whether prompt surgical inter\'en- 
tion is required, or whether the symptoms 
are referred to the abdomen from some 
other part of the body. Occasionally, acute 
tonsillitis is accompanied by abdominal 
pain as well as by fever and vomiting. 
These signs and symptoms, when suffi- 
ciently prominent, ma}^ be disconcerting. 
In an adult, lobar pneumonia will rarely be 
mistaken for intra-abdominal disease, but 
in children differentiation becomes more 
and more difficult the younger the infant. 
Diaphragmatic pleurisy is not easy to dis- 
tinguish from peritoneal irritation, espe- 
cially in young individuals. While both of 
the latter conditions give rise to referred 
abdominal pain and even rigidity, the local 
tenderness and rigidity associated with 
peritonitis is usually more marked and 
definite. 

Typical cases of pyelitis are not difficult 
to differentiate from intra-abdominal dis- 
ease, but in many instances atj^pical mani- 
festations are exhibited. These are apt to 
add to the confusion if the two conditions 
occur together. Moreover, it is common to 
encounter patients suffering from acute 
appendicitis who have revealed all the signs 
and symptoms of pj^elitis. Acute lesions of 
the spine or hip also may produce evidence 


suggestive of abdominal disease but usually 
these conditions can be identified b^- physi- 
cal and roentgenologic examinations. 

On the other hand, there is a common 
medical condition, arising in the abdomen, 
which is apt to be perplexing when an at- 
tempt is being made to determine whether 
surgical treatment is necessary. During an 
epidemic of this disease, namely, “enteri- 
tis,” “enterocolitis,” or so-called “abdomi- 
nal influenza,” or “intestinal flu,” any 
abdominal complaint is likely to be labeled 
with one of these terms until further 
developments make such a diagnosis un- 
tenable. All of these facts emphasize the 
importance of a thorough examination 
before arriving at definite conclusions. Too 
many children have died from overwhelm- 
ing peritonitis following perforation of a 
gangrenous appendix because a diagnosis 
of “intestinal flu” was made after hasty 
and superficial examination. 

After having determined that the acute 
disease is confined to the abdomen, an 
untiring attempt should be made to deter- 
mine the exact character of the pathologic 
condition. In general, most acute abdomi- 
nal lesions in children can be placed in one 
of two classes, namely, obstructive or 
Inflammator}'. Intermittent, colicky pain is 
suggestive of distention of a hollow viscus, 
such as the small or large intestine, ap- 
pendix, kidney or ureter. Ordinarily this 
pain is referred bj' specific nerv^es to a 
definite somatic segment, the location of 
which offers a clue to the site of the real 
disease. On the other hand, sharp, constant 
pain is more apt to be due to irritation of 
the parietal peritoneum. Such irritation 
produces local pain and usually is situated 
over the site of the diseased organ. When 
obstruction is present, tenderness and 
rigidity are absent. It is only when the 
tissues have become devitalized that ten- 
derness and involuntary rigidity are de- 
tected near the site of the lesion. However, 
if the abdominal disease is inflammatory in 
origin, localized tenderness is soon followed 
by true rigidity of the abdominal muscles. 
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EXAMINATION OF CHILDREN 

If fine distinctions are to be made and 
the best results obtained, a different technic 
should be employed when examining chil- 
dren, because of their more delicate tissues, 
their reaction to physical and psychic 
stimuli and their emotional imbalance. In 
order to obtain co-operation, the confidence 
of the child must be gained and a definite 
effort made to minimize the disagreeable- 
ness of the procedure. The suspected site of 
the disease should not be touched until the 
end of the abdominal examination; for if 
the child is hurt at the start, it will be 
difficult to obtain a true comparison with 
other areas. After gently inspecting more 
distant parts, the hand is laid over the 
diseased organ. Skin tenderness, muscle 
spasm, deep tenderness, and finally, re- 
bound tenderness, are tested in order. The 
whole procedure is performed while looking 
and talking to the child. This not only 
permits the physician to gain the child’s 
confidence and to distract his mind but 
often mild degrees of tenderness can be 
detected by watching the patient’s facial 
expression and body movements. 

Rectal examination should never be 
neglected, especially when attempting to 
locate abdominal disease. Because of the 
small size of the child’s anus the well 
anointed and gradually introduced examin- 
ing finger, supplemented by gentle pressure 
on the abdomen from above, has ready 
access to all pelvic structures. If the ex- 
ploration is done slowly and gently, little 
objection will be raised. 

As most children have had previous 
experience with examinations of the ears, 
nose, throat, and chest and are usually 
upset by them, these measures are left to 
the end. The necessity for these investiga- 
tions, even though the primary pathologic 
condition has been discovered in other 
parts of the body, cannot be emphasized 
too strongly. If there is still some question 
as to the diagnosis, roentgen films are often 
of indispensable value. 


Disproportionate extremes in tempera- 
ture, pulse rate and respiratory rate are 
often encountered in acute conditions in 
children. Usually the temperature in itself 
is of little assistance in diagnosis. The pulse 
rate is a more reliable guide but often maj^ 
be little affected during the early stage of 
disease. Nevertheless, great variations from 
the usual relationship of temperature, pulse 
and respiration are important. When this 
occurs, the condition is more apt to require 
medical rather than surgical attention. A 
short period of observation will often do 
much to clarify the situation. 

Stool examinations are even more impor- 
tant in diagnosis in children than in adults. 
Their frequency, gross characteristics, the 
presence of blood or mucus, and the pres- 
ence or absence of bile, as well as the detec- 
tion of various bacteria or parasites, are 
frequently the clues required for forming an 
accurate opinion. Small, ribbon-like stools 
may be due to a congenital stricture of the 
anus. In the infant, failure of meconium to 
appear suggests the presence of stenosis or 
atresia of the intestine. Most inflammatory 
lesions in the abdomen in children are 
associated with constipation, but there are 
e.xceptions. Blood in the stool of children 
may be discovered in a variety of conditions 
such as epistaxis, Meckel’s diverticulum, 
intussusception, rectal polyp, enterocolitis 
or purpura hemorrhagica. The amount of 
blood present, its color, clotting character- 
istics, and admixture with mucus and fecal 
material must all be considered in making a 
diagnosis. 

Repeated urinalyses and complete blood 
counts and erythrocyte sedimentation rates 
are essential parts of the examination. The 
presence or absence of albumen, sugar, 
blood, pus, casts and bile in the urine may 
be informative. Acute lesions of the renal 
tract are notorious for trapping the unwary 
and unsuspecting physician. However, it 
should always be remembered that pus and 
even blood in the urine are not diagnostic 
of a primary renal lesion ; for both of these 
findings may be discovered in cases of acute 
appendicitis, particularly when the in- 
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flamed organ lies along the ureter or beside 
the bladder. The characteristics of both the 
red and white blood corpuscles are instruc- 
tive in certain forms of anemia and in blood 
dyscrasias. The white blood cell count 
values should be considered as collabora- 
tive evidence, but they are never diagnostic 
in themselves. 

DIAGNOSIS 

As mentioned previously, the acute 
abdominal lesions from which children 
suffer usually differ remarkably from those 
observed in adults. While acute appendici- 
tis is the most common condition found in 
both stages of life, intussusception and in- 
testinal obstruction are more frequently ex- 
perienced during childhood. Hypertrophy 
of the p3doric muscle, while ordlnarilj' not 
considered an abdominal emergency, is an 
acute condition frequentlj'^ encountered in 
children which requires rather prompt 
treatment. Fortunately, the field of acute 
abdominal disease in childhood is relativelj^ 
narrow. Certain conditions, such as gastric 
or duodenal ulceration and malignant 
neoplasms, are extremely rare in earlj' life. 
Acute salpingitis, which is seen so fre- 
quentl}' in the adult female might also be 
considered in the same categorj' as these 
latter ailments, but it is surprising at what 
an earlj' age pelvic inflammatory disease 
maj' make its appearance. 

When all available information is at 
hand, the historj'^ should receive special 
consideration. The character of the onset 
of the illness is important and maj' be 
diagnostic, as in cases of intussusception. 
The relationship between the time of onset 
and the development of the phj'sical signs 
should be carefullj^ estimated. If the child 
has been vomiting and has had abdominal 
pain for several daj-s and phj'sical examina- 
tion reveals little evidence of distention or 
rigidity, the condition is not likelj^ to 
require surgical inter\^ention. A historj' of 
persistent pain followed bj- nausea or 
vomiting and associated with a rising pulse 
rate and diminished peristalsis should 
direct attention to the necessitA' for surgical 


treatment. On the other hand, when the 
nausea and vomiting precede the pain and 
the other sj^ptoms just described, and 
when diarrhea is present, the patient is 
more apt to need medical therapj^ unless 
intussusception is present. The diagnosis is 
made by fitting together the pattern 
formed by the history, sj'mptoms, phj'sical 
signs and laboratory' aids. Then after 
weighing each fact in the balance of experi- 
ence and judgment the nature of the 
disease is determined and appropriate treat- 
ment is instituted. Needless to say', no one 
is infallible in diagnosis, particularly in 
children. It is alway's well to remember, 
however, that delay' in performing opera- 
tion in the hope of making a complete 
diagnosis may have serious consequences. 

ACUTE APPENDICITIS 

Statistics reveal that the appendix is 
responsible for the great majority of acute 
abdominal conditions, since 90 per cent of 
the cases of acute abdominal disease in 
children under ten years of age and 75 per 
cent of the cases in adults are due to acute 
appendicitis. There is no age limit to 
appendicitis, several cases having been 
recorded in babies forty'-eight hours old. 
However, the incidence of the disease 
increases with age, reaching a peak in the 
second decade of life. 

Acute appendicitis in children is notori- 
ous for the rapidity with which the disease 
progresses. There is evidence to show that 
acute appendicitis is not at all times the 
same condition. * When appendicitis is coin- 
cident with, or immediately subsequent to, 
upper respiratory' or other acute infections, 
the inflammation is usually' hematogenous 
in origin and usually' due to the strepto- 
coccus. In these instances, there is usually 
an explosive acute suppurative process 
present involving the entire wall with 
extensive areas of necrosis and hemorrhage. 
Early perforation, followed by' generalized 
peritonitis, is the rule. This type of the 
disease is ushered in with symptoms of 
unusual severity'. As a rule the attack is the 
first of its kind. These obserA'ations might 
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explain the occurrence of epidemics of 
acute appendicitis, particularly in the 
autumn and winter months. If the lumen 
of the appendix is obstructed by fecaliths, 
kinks, adhesions or foreign bodies, gangrene 
and perforation may occur early in the 
course of the disease because the blood 
supply to a portion of the organ has been 
interrupted and infarction occurs. Occa- 
sionally, the initial symptoms may not be 
marked, but may be initiated by attacks of 
colic-like pain. In contrast with strepto- 
coccic infection, the pathological process 
progresses rather slowly when injury to the 
mucosa results in invasion of the appendix 
by organisms of the colon bacillus type. If 
perforation does occur in such cases, there 
is a tendency for a localized abscess to 
develop rather than spreading peritonitis. 
Such a patient usually presents those signs 
and symptoms which one ordinarily asso- 
ciates with the textbook descriptions of 
appendicitis and he often gives a history' 
of similar attacks. 

A. DIAGNOSIS 

The establishment of the diagnosis of 
appendicitis in children is usually more 
difficult than it is in adults because of the 
inability to obtain an accurate history and 
the lack of full co-operation on the part of 
the patient. The classical signs and symp- 
toms of the disease, such as generalized 
abdominal pain, nausea or vomiting, the 
shifting of the pain to the right lower 
quadrant in four to six hours, the rise in 
temperature, leukocytosis, and localized 
tenderness and rigidity, scarcely need to be 
reiterated. Appendicitis manifests itself in 
much the same way in children, but one 
has to depend more on the cardinal symp- 
tom of pain and the fundamental sign of 
localized tenderness. If all children suffer- 
ing from appendicitis conformed to the 
pattern just described, the diagnosis would 
not be diflicult. But in many instances the 
clinical picture is distinctly atypical. There 
may be few or no anterior abdominal signs, 
little pain, slight nausea, no vomiting, a 
high or low temperature, and varying 


degrees of leukocytosis or even leukopenia. 
Tenderness will usually vary with the loca- 
tion of the appendix. It may be encoun- 
tered under the liver when the cecum has 
not descended and arouse suspicion of 
hepatic or diaphragmatic inflammation. 
When the appendix is retrocecal, the pain 
and tenderness may be elicited in the region 
of the right kidney, suggesting pyelitis or 
other renal pathology. The presence of 
blood in the urine adds to the confusion. If 
the inflamed organ lies low in the pelvis, the 
pain will be felt centrally. There is often 
dysuria, resulting from irritation of the 
bladder, or an ineffectual diarrhea originat- 
ing from sigmoidal or rectal involvement. 
Perhaps the most disconcerting finding is 
that in which the pain occurs only in the 
left side of the abdomen. This is sometimes 
due to a retroperitoneal appendix or to one 
attached to a long mesentery which extends 
across the midline. In a few instances the 
pain is referred to the left side without 
adequate explanation. 

B. DIFFERENTIAL DIAGNOSIS 

Regardless of how careful the investiga- 
tion may be or how thorough the examina- 
tion, mistakes in diagnosis are sometimes 
inevitable. No one is justified in criticizing 
a surgeon for removing a normal appendix, 
if the symptoms were suggestive of appen- 
dicitis and the diagnosis, although incor- 
rect, was made within the time limits of 
safety. In view of the tragic consequences 
which might result from prolonged delay, 
particular!}’- if there has been a histor}^ of 
catharsis, early operation is imperative. 
Bastianelli- explained the situation very 
aptly by stating: “When physicians are 
discussing whether a case is appendicitis or 
not, it is; when they are inclined to admit 
the possibility of appendicitis without 
being sure of it, it not only is, but is already 
perforated with more or less circumscribed 
peritonitis.” 

The condition which is most frequently 
mistaken for acute appendicitis is acute 
mesenteric lymphadenitis following upper 
respiratory infection. The infective or- 
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ganisms presumably arc swallowed, pass 
through the intact mucosa, enter the 
lymphatic channels and produce inllamma' 
tion of the mesenteric nodes, which arc 
particularly numerous in the ileocecal 
region. The signs and symptoms may 
exactly simulate those of acute a])pendicitis 
and there is no certain way to dilfercntiatc 
between the two conditions. 

The symptoms and signs of food poisoiv 
ing may imitate those of acute appendicitis. 
The products of many micro-organisms 
have been found to cause intestinal upsets. 
These attacks arc usually ushered in by 
violent vomiting and diarrhea, associated 
with abdominal pain. Localized tenderness 
is rare. The tenderness often follows the 
course of the colon. When diarrhea is the 
first symptom or when nausea and vomit- 
ing precede pain, the patient is not likely to 
be sud'ering from acute appendicitis. How- 
ever, as in all generalizations, there arc 
exceptions. In such instances, the physical 
findings may provide the deciding evidence. 

Acute primary peritonitis is extremely 
difficult to differentiate from acute ap- 
pendicitis complicated by perforation and 
peritonitis. These obscure infections arc by 
no means confined to female children, 
although the vagina and Fallopian tubes 
are frequent portals of entry. However, the 
patient is sicker from the onset; the fever is 
higher; the additional signs arc more 
generalized; and diarrhea is more apt to be 
associated with primary peritonitis than it 
is with appendicitis. It is evident that the 
manifestations of the disease are not dis- 
tinctive and in some instances the diagnosis 
can not be made until the character of the 
peritoneal exudate is investigated. 

The early symptoms of acute tonsillitis, 
lobar pneumonia, diaphragmatic pleurisy, 
renal pathologj', and acute lesions of the 
spine and hip may be largely abdominal. 
The differentiation of these conditions has 
already been considered. 

C. TREATMENT 

When the inflammatory process is con- 
fined to the appendix, there is universal 


agreement that the only form of treatment 
advisable is immediate removal of the 
diseased organ. If this procedure is adhered 
to, the mortality rate from appendicitis is 
negligible. The few deaths that do occur 
are caused by some uncontrollable factor, 
such as pulmonary embolus, which hazard 
always exists following any major surgical 
undertaking. 

If the appendix has ruptured and a 
localized inflammatory mass is found on 
initial examination, it appears logical not to 
interfere with the defensive mechanisms of 
the body which come into play in walling 
off the infection before operation is per- 
formed. This may result in a short delay, 
but when the abscess is drained through a 
small incision, there is less likelihood of 
contaminating the entire peritoneal cavity. 
It is always a temptation, when draining an 
appendiceal abscc.ss, to remove the offend- 
ing organ at the same time. If the appendix 
is easily exposed after evacuation of the 
pus, it can usually be removed before clos- 
ing the wound, without undue risk. But 
if the appendix is not readily accessible and 
if its exposure necessitates the breaking 
down of protective barriers about the 
abscess, the mortality rate has been shown 
to be lower if the appendix is not dis- 
turbed. In such instances appendectomy 
may be performed with safety from six 
weeks to three months later, after the acute 
inflammatory process has subsided. 

Those instances in which the appendix 
ruptures early in the course of the disease, 
before the peritoneal cavity has had time 
to mobilize its defensive forces, offer a more 
serious problem. The physical findings tend 
to be of a generalized rather than of a local- 
ized nature. The acute general tenderness 
and rigidity suggest rapidlj' spreading 
peritonitis. While the treatment of this 
form of the disease has been the subject of 
wide controversy, there is increasing evi- 
dence to show that operation with removal 
of the source of infection has more to offer 
than conservative treatment.^ This is par- 
ticularly true in children for it has been 
convincingly shown that they do not 
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tolerate peritonitis nearly as well as adults.'* 
They can not endure the starvation of the 
Ochsner mode of therapy and it is ex- 
tremely difiicult to obtain the co-operation 
that is so essential to the success of this 
form of treatment. 

In recent years there has been a tendency 
toward less and less drainage following 
removal of a ruptured appendix. Those 
ascribing to this practice believe that it is 
impossible to drain the entire peritoneal 
cavity and that the drain acts as an irritat- 
ing foreign body which hinders the natural 
defensive processes of the peritoneum. “ 
This may be true as far as generalized 
peritonitis is concerned. However, until 
more conclusive evidence is ofl'ered as to 
the eflicacy of this form of treatment in the 
more localized types of peritonitis, I have 
compromised to the extent of inserting a 
black, soft rubber, split tube drain for a 
short period. Such a drain rapidly estab- 
lishes a sinus tract and is the only one 
which encourages drainage instead of 
blocking it. Elevation of the drain on the 
third postoperative day and removal two 
days later eliminates the danger of the 
development of a fecal fistula. In cases of 
perforation of retrocecal appendices such 
drainage tends to forestall the formation of 
a subdiaphragmatic abscess. The peri- 
toneum is closed about the drain and the 
rest of the wound is loosely approximated 
with one or two through-and-through silk- 
worm sutures. Such a procedure minimizes 
the likelihood of serious infection of the 
wound and of the adjacent abdominal wall.^ 
Furthermore, the incidence of postopera- 
tive ventral hernia is less than if the wound 
is carefully sutured. 

ACUTE INTESTINAL OBSTRUCTION 

Acute intestinal obstruction is especially 
dangerous in children because they do not 
tolerate shock, dehydration or toxemia. In 
addition, the obstruction in young patients 
is frequently situated high in the intestinal 
tract, which makes the situation much 
more serious. The etiologic factors are 
somewhat different than in an adult. Con- 


genital atresias, stenosis by bands, intus- 
susception and obstruction by Meckel’s 
diverticula are common in childhood but 
rare in adults. Postoperative obstruction is 
probably the most frequent form encoun- 
tered in adults, but this is not so in chil- 
dren. Tumors are much rarer in the young 
than in adults. 

A. S'i'MPTOMS AND SIGNS 

The three cardinal symptoms of acute 
intestinal obstruction are pain, vomiting 
and constipation. The onset of the pain is 
sudden. The child often cries out and the 
legs are drawn up. At first the pain is 
colicky in character, but soon becomes 
constant. Early in the course of the disease 
the discomfort is felt in the region of the 
umbilicus; but when the colon is ob- 
structed, the pain may be more marked in 
the lower part of the abdomen. Not infre- 
quently, varying degrees of shock are 
detected at this stage of the illness. 

Vomiting begins almost immediately. 
The frequency and persistency of the 
vomiting are distinguishing features of the 
condition. When on the third or fourth day 
the late sign of fecal vomiting makes its 
appearance, it is pathognomonic. The con- 
stipation is absolute. The administration of 
an enema may result in the emptying of 
the intestine below the obstruction to- 
gether with the passage of a small amount 
of flatus. This may lead to an errone- 
ous diagnosis of incomplete intestinal 
obstruction. 

On e.xamination, the temperature is 
generally about normal, the pulse rapid 
and feeble and the child appears frightened. 
The hernial orifices should be examined, 
and in the newly born infant the anus must 
not be overlooked. Palpation of the abdo- 
men is of most value before distention 
occurs. Voluntary resistance and general- 
ized tenderness are frequentlj* detected at 
this time. Distention is a late sign of the 
disease and is only pronounced in low 
intestinal obstruction. Visible peristalsis is 
not common in acute obstruction. Audible 
peristaltic sounds of a tinkling variety at 
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the height of the intermittent alxlominal 
pain characterize intestinal colic/' If the 
viability of tiic intestine is not impaired, 
there is usually no localized or rebound 
tenderness of the abdomen or true rigidity 
of the abdominal muscles. In case there is 
doubt as to the diagnosis, a flat plate of the 
abdomen or a barium enema may yield 
much information, but these procedures 
arc not required ordinarily. Needless to say 
the barium should never be given by 
mouth. 

n. THEATMENT 

Success in the treatment of acute intes- 
tinal obstruction in children depends al- 
most entirely upon the speed and accuracy 
with which the diagnosis is made and upon 
early operation, for the condition is as 
rapidly fatal as in adults. Saline solution 
given parcnterally in amounts sudicient to 
promote a satisfactory urinary output, 
depending on the age of the child, is almost 
a specific for the dehydration and chloride 
deficiency encountered in intestinal ob- 
struction. The administration of a cathartic 
or morphine before a definite diagnosis has 
been made is distinctly contraindicated. 
An enema may be tried, but never a 
cathartic, if there is any suspicion of an 
acute obstruction. Pituitrin, pitressin, or 
prostigmln are given at times when the 
obstruction is incomplete, but their use is 
dangerous in cases of acute obstruction. 

The actual operation depends on the 
cause of the obstruction and the vitality of 
the involved intestine. Unless there is 
definite evidence to indicate in which por- 
tion of the abdomen the obstruction is 
located, a paramedian incision which can 
be enlarged either upward or downward 
will give ready access to any portion of the 
intestinal tract. Bands or adhesions can be 
divided and any strangulated loop of bowel 
freed quite easily. If a portion of intestine 
appears to be no longer viable, the question 
of resection arises. Not infrequentlj^ after 
the strangulation is relieved, the dark color 
of the bowel is found to be due to extensive 
hemorrhage into the wall. The prompt or 


gratlual return of the circulation to the part 
can be detected in these instances and 
resection is not necessary. Mowever, when 
resection of intestine is reejuired, because of 
the high mortality of sucli a procedure in 
children, it is often best to leave the gan- 
grenous loop outside of the abdomen cither 
with or without a short-circuiting lateral 
anastomosis. 

After ojjeration some time must elapse 
before the fatigued intestine can resume its 
tone and function. Purgatives, stimulants, 
and cojuous enemas are not required. 
Water should be restricted by mouth and 
the lliiid and crystalloid balance main- 
tained by supplementary injections of 
saline solution. Sedatives and morphine are 
helpful. Mot fomentations placed on the 
abdomen are comfortable and promote 
recovery of intestinal tone. At times, when 
co-operation can be obtained, the decom- 
pression can be aided by applying constant 
suction to a small nasal tube which has 
been passed into the duodenum. 

iiEnsiA 

For all practical purposes, the only ex- 
ternal hernia which may become obstructed 
in children is the inguinal hernia. An irre- 
ducible inguinal hernia is not uncommon. 
If the patient is placed in the Trendelen- 
burg position and an ice cap applied, the 
intestine may return to the abdominal 
cavity. At times strangulation of the bowel 
occurs. In such instances the child may 
scream from pain. Vomiting develops as 
well as absolute constipation. Relief of the 
condition by early operation is essential. 

INTUSSUSCEPTION 

Intussusception accounts for at least 
75 per cent of all cases of acute obstruction 
in infancy and childhood. Although found 
at any age, it is commonest between the 
ages of six months and two years. Any 
portion of the intestinal tract may be in- 
volved, but the enterocolic form is en- 
countered most frequentl}'. The condition 
appears to be less common than formerly. 
This may be due to the greater care taken 



Ni w S! un:s Voi.. l.ll, i 


HoCinCl i\cVltC I-)lSCtlSCS oF Abdomen AincncnnJoumal of Surgery IT 


in the feeding of children during recent 
years. 

A, DIAGNOSIS 

Ordinarily it is not diilicult to make the 
diagnosis. A child AN'ho has previously been 
in good health and suddenly de\'elops acute 
abdominal pain which comes on inter- 
mittently and is accompanied by shock, 
tenesmus, the passage of bloody mucus by 
rectum, the presence of a sausage-shaped 
abdominal tumor, and later by increasing 
distention and ^•omiting, is undoubtedly 
sufl'ering from intussusception. It is impor- 
tant for the physician who is called first not 
to be misled by the healthy and happy 
appearance of the child between the at- 
tacks of pain. He should wait for an attack 
before leaving, because otherwise he may 
be deluded into a hilse sense of security and 
thus mav delav institution of earlv, life- 
saving surgical treatment. 

Enterocolitis is the condition which is 
probably the most diilicult to dili'erentiate 
from intussusception during infancy. How- 
ever, in this disease there is usually a pre- 
liminary diarrhea without blood; the stools 
contain more fecal material and are more 
frequent; the abdominal pain is less in- 
tense; tenderness is noted along the course 
of the entire colon; and finally, there is no 
abdominal tumor. 

B. TREAT.MENT 

From time to time nonoperative methods 
have been advocated in the treatment of 
intussusception.' Reduction by rectal in- 
jection of either air or fluid has been em- 
ployed. However, these measures are not 
without risk, for not only is valuable time 
lost if the treatment is unsuecessful, 
but there always remains some question 
whether the refractory last inch of the 
involved intestine has been completely 
reduced. 

Early operation,^ that is, within the first 
twenty-four hours, is the only method of 
treatment in which there is any certaint}’^ 


of recovery. This is due to the fact that in 
most instances the intestine is viable and 
the intussusception can be fairly easily 
reduced if the attempt is made within a 
few hours after the onset. Late operation 
entails grave risk with a mortality varying 
from 50 to 80 per cent, particularly if resec- 
tion of gangrenous intestine is required. 
When the intestine becomes strangulated, 
it is thickened and friable, and reduction is 
extremely diilicult. While many times the 
bowel appears to be excessively damaged, it 
is surprising how much recovery can take 
place. A glistening loop of intestine, al- 
though quite severely injured, should be 
replaced into the abdomen. Resection in 
such cases, especially in infants, is almost 
invariably fatal, while recoverj”^ of the 
damaged intestine is the rule. Excision of a 
Meckel’s diverticulum or removal of the 
appendix had best be deferred. Various 
types of resections and short-circuiting 
procedures have been performed, if the 
intussusception is irreducible. However, if 
the intestine is no longer viable, it may be 
best to bring the mass out of the abdomen 
and leave a double enterostomy. Edema- 
tous, distended bowel is poor material with 
which to make an anastomosis. Since the 
operation is a life-saving measure, all other 
considerations are of secondary impor- 
tance. From these facts it is readily discern- 
ible that the essential factor in improving 
the mortality rate in intussusception is a 
reduction of the time between the onset of 
symptoms and the surgical operation. 

INFECTION OF THE URACHAL REMNANT 

The urachal remnant is a rare source of 
acute abdominal infection, usually originat- 
ing at or near the umbilicus. Ordinarily an 
abscess develops in the abdominal wall, 
which may appear to be intraperitonea 1. 
Subsequent invasion of the peritoneum 
may occur. Early operation with drainage 
of the abscess is indicated. Removal of the 
urachal remnant should be deferred until a 
safer period when the acute inflammation 
has subsided. 
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Meckel’s divertjculum 

Meckel’s diverticulum results from per^ 
sistcnce of a jjortion of tiie omphalomesen- 
teric duct. It is present in about 2 per cent 
of individuals and is attached to the ileum 
approximately two to three feet proximal 
to the ileocecal valve. It often pensists 
throughout life without producing symp- 
toms or it may cause at any time, but 
particularly in childhood, intestinal hemor- 
rhage, acute inflammation, perforation, 
peritonitis or intestinal obstruction. When 
acutely inflamed, it presents symptoms 
quite similar to those of appendicitis. Dif- 
ferentiation of the two conditions is ex- 
tremely difficult except in instances in 
which the pain from the diverticulum is 
located in the left iliac fossa or in which 
there is intestinal hemorrhage. A Meckel’s 
diverticulum must always be ruled out 
when a history of intestinal bleeding is ob- 
tained in a child. If the abdomen is opened 
because acute appendicitis is suspected, 
and the appendix is not found to be in- 
flamed, the intestine should always be 
explored for the presence of one of these 
remnants. The treatment is the same as for 
acute appendicitis. 

GALLBL.\DDEn AND PANCREAS 

Acute lesions of the gallbladder and 
pancreas are rare in children, but they 
should not be overlooked entirely. Acute 
cholecystitis, with or without calculi, and 
gangrene and perforation of the gallblad- 
der, as well as acute pancreatitis, have been 
reported as occurring during childhood. 

TUMORS 

There are some abdominal tumors in 
children which maj' necessitate emergency 
treatment. While not common, ovarian 
masses, usually cystic in character, occa- 
sionally become twisted on their pedicle. 
These lesions can be felt on rectal examina- 
tion and should be removed before necrosis 
occurs. Intestinal polyps are rather com- 
mon. At times, by causing torsion or inver- 
sion of the intestine, surgical intervention 
is requested. 


Although ordinarily not classified as an 
acute di.sca.se, there is a pscudotumor of the 
pylorus, or in reality, hypertrophy of the 
pyloric muscle, which requires prompt 
treatment followed by operation a short 
time later. The congenital form, which is 
the type under consideration, manifests 
itself during the first weeks or even during 
the first days of life. The chief characteris- 
tics of the condition arc the early develop- 
ment of obstinate, expulsive vomiting, 
visible peristalsis of the stomach, constipa- 
tion and. a pyloric tumor. The presence of 
bile in the vomitus is evidence against the 
existence of pyloric stenosis. Congenital 
lesions such as atresia of the pylorus or 
duodenal stricture may confuse the diag- 
nosis but these conditions arc rare. An 
opaque meal may be of some aid in making 
these distinctions but such a procedure is 
rarely necessary. After combating the 
dehydration which is invariably present 
and improving the patient’s general condi- 
tion, the Rammstedt operation offers the 
best chance for prompt cure, 

SU.M.MARY 

There are some acute surgical conditions 
frequently encountered in children which 
are rare in adults. Acute diseases common 
to both childhood and adult life may mani- 
fest themselves differently in the young and 
require dilTerent forms of treatment. In 
children, it is not unusual for pathological 
lesions situated in distant parts of the body 
first to produce referred sj-mptoms in the 
abdomen. A different technic should be 
emploj-ed when examining young indi- 
viduals. Success in diagnosis depends upon 
the ability of the physician to manage the 
patient. 

There is no age limit for appendicitis. 
The disease in the young is notorious for 
the rapidity with which it progresses. 
Prompt diagnosis and removal of the organ 
before perforation occurs assures recovery. 
Even when rupture has taken place, eradi- 
cation of the source of infection offers the 
best hope of a favorable outcome. 
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The causes of acute intestinal obstruction 
in children are not always the same as those 
found in older patients. Young individuals 
are unable to tolerate the shock, dehydra- 
tion and toxemia which accompany the 
condition. The mortality is high unless 
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immediate relief is obtained. 

Intussusception is the most common sur- 
gical emergency encountered in infants 
under two years of age. Reduction con- 
stitutes the only safe method of treatment 
which assures a good chance of recovery. 
As this is possible only during the early 
stages of the disease, prompt diagnosis and 
immediate surgical intervention are nec- 
essaiy to save the child’s life. 

The urachal remnant and Meckel’s 
diverticulum are uncommon sources of 
acute abdominal disease. Nevertheless, 
these structures, as well as abdominal 
tumors and lesions of the biliary system 
must be kept in mind when dealing with 
acute abdominal disease in children. 
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T he concept of influencing the course 
of malignant neoplasms by means of 
low local temperatures was brought to 
the attention of the profession by the work 
of Fay and Henny^ of Philadelphia. Their 
work began in 1936 and came as a result of 
correlating segmental temperatures of the 
body in respect to the locations of primary 
carcinomas and their metastases. Accessi- 
ble tumors were subjected to the local 
application of cold. In an effort to influence 
metastatic malignant ceils in otherwise 
inaccessible parts of the bod}’. Smith and 
Fay- produced a general lowering of body 
temperature below the critical level of 95 
degrees f. Their clinical results were listed 
as follows: (i) Reduction of pain; (2) de- 
crease in size of lesion; (3) general improve- 
ment in patient’s condition; (4) retardation 
of recurrences; and (5) degeneration of 
tumor cells as determined by biopS}’. 

The thought that low environmental 
temperatures might have a retarding or 
destructive effect on immature, undiffer- 
entiated malignant cells is not a new one; 
but while the subject has received consider- 
able attention from a number of investiga- 
tors during the past ten years, the studies 
reported have been applied to tissue cul- 
tures and to laboratory animals. The 
general reduction of body temperature has 
also received some attention in connection 
with studies on general body nutrition and 
metabolism.® ^ ® Smith and Fay, however, 
first produced critical states of hypo- 
thermia, as low as 85 degrees f. in human 
subjects. 


Our experiences with this method of 
influencing malignant growths have been 
confined to a series of fourteen patients 
suffering from far advanced and inoperable 
cancers. Most of these patients had re- 
ceived deep .v-raj' therap}" in dosages to the 
limit of tolerance. 

The purpose of this paper is a presenta- 
tion of this series with end results and the 
technic employed. 

LOCAL APPLICATION OF COLD 

The refrigeration apparatus used for the 
local application of cold was composed of a 
thermostaticall}' regulated, water cooling 
unit and a circulating pump, the mecha- 
nism being controlled by a needle valve, a 
pressure gauge, a flowmeter and thermom- 
eters on the outlet and inlet lines. Cold 
water was circulated at a constant tempera- 
ture through specially constructed applica- 
tors. These applicators are best illustrated 
b}’ those used in connection with carci- 
nomatous lesions of the breast. A plaster 
cast was molded to fit the tumor, the breast 
and the axilla, and from this cast a form 
was poured. Copper sheets were pounded to 
the form to obtain an applicator that made 
perfect apposition with the area marked off 
for refrigeration. Nickel and chromium 
plating were applied. 

Local refrigeration was used in several 
instances for as long as 400 to 500 hours at 
temperatures of 48 to 50 degrees f. Cold 
was applied continuously except for short 
intervals when the applicators were re- 
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moved for observation or because of local 
complications. Superficial areas of the 
tumors became necrotic and were cut away 
from time to time. Microscopically, see- 


four hours and a reduction in size of the 
tumor mass. 

Some work has been done in connection 
with the depth to which low temperatures 


CHART 1 
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; Location of 
j Primary 

I Lesion 

I*rcvio\is 

*l*rcatmet\t 

Melasialic Lesions 

Biopsy Report 

l.ocid Cfdtl 
No. Hour.s 

Gciicr.il 
Cokl No. 
Hours 1)0- 
loiv r)o'’i-. 

Drugs 

General Cold 

1. K. II. 

i 

; H roast 

1 

Paliiative mas- 
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-v*ray 

» • 

Liver 
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, 

3 .ll> 

None 
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j 
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Pelvic extension to 
rectum 

Cti. 
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None 
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i 
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1 20 

Nembutal 18 gr. 
Luminal 5 gr. 
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j Ovnrv 
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.\-ray 

Pelvic extension 

C.i. 
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10 

M.S, gr. 

Nembutal 9 gr. 
Paraldchj'dc dr. 2 

G. C. 

1 Ovary 

See aLove 

See above 

See above 

See above 

48 

Nembutal 33 gr. 

f<. I. K. 

f niatidi-r 1 rulgoration; 

1 \-ray 

j 

} 1 

None 

c:.. 

3.S4 
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S. Liimtnnl 35 gr. 

7. A. 1 - 

; Preast 

Surgery; .x-ray | None 

C:t. 

,•04 


Ncnibiit.il 6 gr. 

S. Liiiiiiniil 32 gr. 

S. M. 1 - 

! Brcjt.!t 

Sitrmry 

Notu- 

c... 
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^4 

Pcntotlial “’■1! gr. 
Nembutn! 6 gr. 

S, Lumin.il 38 gr. 

0. W, O.s 

j Ucemm 1 Slithery; \-t;iy 

1 i 

;• ! 

Perineum; vulva; in- 
guinal glands 

Ca. 

23b 


Ncmbiitnl ib'.j gr. 
Pentothal 7.'‘j gr, 

S. Luminal t6 gr. 

10. W. D. 

1 Ui-ctiiiii 

1 

See above 

See above 

See abttve 

See aliove 

38 

Nembut.al 38 ’ j gr. 

It. Z. J. 

• Breast 

1 

} 

A'-r.iv 

None 

C:i. 
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. 1 

2* 'i 

Pcntoilml 5 gr. 
Nembutal 15 gr. 

12. Z. J. 

I Breast 

-Y-r.TV 

None 

Ca. 1 See above 

?o 

Nembutal 25 gr. 

13. C. B. 

j Cervix uteri 

A'-riiy 

Liiuk? 

Srpiainous Ca. 


4S 

Nembutal 34 gr. 

14 . 1 >. D. 

{ Stomach 

i 

exploratory; 

x-ray 

Abilomen 

Squamous Ca. 

; -2 ! 

; 

Nombutal gr. 

I E. 0 . 

: Fool 

A’-ray; siiriifry 

Inguinal lymphno<les 

Melano sarcoma 


48 i 

Nembutal 20 gr. 

If.. T. 1 .. 

t 1 

; Lung 

A’-iny 

Lung 

Bronchogenic 
carcinoma ! 


1 

33.2 ( 

I 

Nembutal i-'ij gr. 

I-. M. J. 

1 Brcim 

Surncrj-; .v-riiy 
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r- 1 

Ca, 

i 
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Nembutal 29^48 gr. 
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’ Sccoiul Rcncrnl trcatnu’Ut. 

• Una!>lc to depres'* tvmprrntnri* hclow 


tions of these pieces showed cell necrosis. In 
several instances there were areas of slough- 
ing in normal tissue. This superficial 
necrosis with sloughing was practically 
constant over the tumor tissue but was 
infrequent in normal tissue. The greatest 
depth of necrosis was 6 mm. Clinically, we 
observed relief from pain within twenty- 


applied to the skin are effective. Zondek^' 
reported that an ice bag applied to the 
thigh caused a fall of temperature, at a 
depth of 50 mm. from 37.1 degrees c. to 
36.3 degrees c. in one hour, when the skin 
temperature had fallen to 7 degrees c. An 
ice bag applied to the abdomen of an obese 
subject (fat, 50 mm.) for one and one-half 
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hours caused a fall of skin temperature to 
6 degrees c., but the abdominal muscle 
temperature, at a depth of 50 mm., fell only 
from 37.6 degrees c. to 36 degrees c., and 


cold applied locally to the surface of an 
accessible tumor of moderate size, e.g., 
with a 2 cm. diameter, has more than a 
superficial effect. However, several factors 


CHART III 


P.iticnt 
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j Hours bo 

1 low 00® F. 

Blood R.B.C. Millions 
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Tre.st. 1 

1 
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Before 

Treat. 

!St 24 
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2nd 24 
Hou rs 

3rd 24 
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Treat. 

1st 24 
Hou rs 

2nd 24 
Hours 

3rd 24 
Hou rs 

1. K. H. 

I 
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^ 1 
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4.5 


... 

9.0 

9.0 



8.3 

0.5 

ki 



A. E. 
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4.4 



3.1 

8.0 

i 



16 

4.3 

2.4 




3. J. L. 
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3 ' 3 

i 

4.2 

3.8 

i 

8 

i 

J 4 

1 2 

10 

6.1 

13-4 

.56 

11.5 

0.48 
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1 ,0 

4. G. C. 

10 

3 .S 
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4.2 1 

1 

1 

12 j 

22 

24 

15 

B 

19. 1 

4.9 

20.9 

1 .9 

U- 

1.5 

5. G. C-> 

4 S 

j 4.1 

1 4.0 

4.5 

4.3 

1 

s 

12 

18 

p 

6. 

.96 

10.3 

1.2 

17.3 

0.7 

7-4 

1.3 

6. 1. K. 

1 

4.4 

... 

[ 4.8 


6 

.... 

' >4 

i 


4.8 

0.8 

i 

12. 

1 .6 


-. A. L. 

1 

1 

i 

4.0 

1 

! 5*5 

i 

... 


8 

20 

.... j 

i ' 


5 • 4 

2. 1 

17 1 

2.6 ! 



S. M. L. 


3 .S 

B 

4.6 

3 .S 

7 

20 

40 

1 

26 

s - 
1.6 

iS 

.6 

36 

1 . 2 

43 

2.6 

9. W. D.» 

None 

B 

B 

... 

... 

9 

26 



5.8 

2.8 

I 

23.4 

4.5 

1 


1 

lo. W. D.> 

38 1 

1 

4.0 

1 5‘5 


... 

12 

24 



1 

1 10.5 

! .p6 



i 

ii. Z. J. i 

1 

i 

j 

! 1 

4.0 


! 

... 

12 



! ... 

8.6 

4.5 




12. Z. J.' 

■1 

■ 

5.0 



8 

j 20 

— 

1 

5.6 

18 

1 .6 



13. C. p. 

4 S 

B 

B 

4 

3-2 

B 

10 


14 

4-3 

I 

8.3 

1 

9.6 

1.3 

12.5 

1 

14. p. D. 

i 

1. 

1 1 

1 ! 

B 

6.4 

5 

B 

9 

5 

4 

6.6 

2. 1 


3-5 

1-3 

3.4 

15. E. Q. 

j 

B 

5 

1 

5 

H 

i 

10 

8 

16 


6.4 

3.4 

5.8 

1.8 

14.6 

.8 


If.. T. L. 

H 

3 ‘$ 


1 5 

B 

10 

14 

5 • 5 

B 

B 

B 

4.6 

6.6 

I I .2 

17. M.J. 

■ 

■ 

j 5.6 

B 

B 

■ 

■ 

— 

... 

4.5 

3.4 

6 

3 




' Second treatment. 

- Un.able to depress temperature below 94.6 ®f. Sec Ch.art i. 


then attained equilibrium. Harkins and 
Harmon® have made some measurements 
on subcutaneous temperature reduction 
following the local application of cold. 

These studies suggest that the depth of 
heat loss beneath local cold applicators is 
not great, and it is questionable whether 


must be considered. Cold applied locally 
gains its depth effectiveness by withdrawal 
of heat from within the body; and, theo- 
retically, a cold applicator would eventu- 
ally exhaust body heat if heat production 
was not increased above the normal rate. 
Since, however, body heat production is 
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equilibrium, iieal supj.ly balancing beat <il both, pie\ i<>us to b\ potlietini.i. .Arbitr.ir- 
los*;. ily, a temperature nf ()<> degrees i .. or less. 

was used in determiniim tbe duiatinn nf 
hypothermia. 

Three methods of apphiim external cold 


nmuKNAi ION 
General hypothermia, “hibernation, 


was produced fourteen times in twelve were used; ice packs, ice bags and the 
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continuous flow tub. Ice bags were quite 
satisfactory for most patients, ice packs 
and the continuous flow tub being used for 
those who were relatively more obese. Ice 
was more conveniently handled when 
placed in ice bags, and variations in the 
cold environment were more easily and 
more quickly obtained. Room temperature 
was maintained at 45 to 50 degrees f. 

The patients were given nembutal in 
gr. doses at half-hour interv^als until ade- 
quately narcotized. If adequate narcosis 
was not obtained by nembutal, gr. by 
mouth, a 5 per cent solution of nembutal 
was administered intravenously until a 
stage of light surgical anesthesia was 
teached. For maintainance of the narco- 
rized state nembutal was given intra- 
muscularly in ^'4 gr. doses at necessary 
inteiwals. It has been pointed out that 
nembutal itself has a slight depressing 
action on body temperature and lowers the 
temperature that must be reached bj’ the 
body to initiate the shivering reflex. Kohn- 
Richards and Grimes® found that in ex- 
perimental animals high temperatures in 
general increase the toxicity of nembutal 
while low temperatures decrease toxicity. 
This decrease in toxicity is present until 
a certain temperature level is reached, after 
which point toxicity increases. In frogs, 
10 degrees c. appears to be a critical level 
below which the toxicity of nembutal rises. 

A certain amount of narcosis is necessary 
to prevent increased muscular tension, 
restlessness and shivering, factors which 
tend to elevate a subnormal temperature. 
Swift^® showed, by exposing human sub- 
jects in a basal state to an environmental 
temperature of 2 degrees c. for periods of 
more than one hour, that heat production 
is proportional to the amount and to the 
intensity of shivering; and he concluded 
that any increase in metabolism that is not 
accompanied by definite shivering, may be 
justly ascribed to increased muscular ten- 
sion. He concluded that shivering increases 
the metabolism approximately 400 per 
cent. Efl'ective narcosis eliminates shiver- 
ing and brings about muscular relaxation. 


Temperatures were taken with electric 
resistance thermometers, either indicatino- 
or recording type. These instruments are 
more accurate than the ordinary clinical 
variety. The bulbs were inserted into the 
rectum for a distance of 10 cm. These deep 
rectal temperatures were checked by vagi- 
nal, axillary and colostoma temperatures 
and also by measuring the temperature of 
catheterized urine. The temperature in a 
stream of urine is 0.3 to 0.5 degrees f. below 
rectal temperature. 

There was a rather constant and sharp 
drop in temperature during the hours be- 
tween 3:00 and 6:00 A.M. When the tem- 
perature dropped too quickl}^ or fell below 
a predetermined level, ice was removed, in 
whole or in part, and sedative drugs were 
withheld until there was some indication 
that the fall had been interrupted. Heat 
was applied to the extremities but with 
caution. Sudden change from a cold to a 
warm environment produced rapid respira- 
tion, a very rapid and shallow pulse and 
restlessness. During the induction stage we 
allowed the temperature to drop at the rate 
of approximately i degree per hour until 
the level of 86 to 87 degrees f. was reached. 
In one instance, because of too heavy initial 
narcosis, the temperature fell from 98.6 
degrees f. to 86 degrees f. in a period of 
two hours. The patient presented a rather 
severe state of collapse, but was restored 
satisfactorily following removal from the 
ice pack. 

The temperature ranges used in this 
series were purely arbitrary, representing, 
we believed, a satisfactory reduction below 
the critical level of 95 degrees f. Britton^ 
recorded instances of rectal temperatures 
in human subjects reaching as low as 75 
degrees f. with eventual recovery. In 
homothermal animals temperatures may be 
depressed to 60.8 degrees f. without any 
demonstrable ill effects following recovery. 

To establish a workable technic for the 
production of hypothermia we set a limit 
of forty-eight hours, during which the 
temperature was maintained within the 
determined range. Following the required 
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number of hours at temperatures ranging 
between 85 and 87 degrees F., the ice pack 
was removed gradually and the patient was 
placed in bed at room temperature. Ice 
bags were kept to the head. Body tempera- 
ture rose slowly, reaching normal in eight 
to ten hours. Frequently the temjjcrature 
remained elevated to 99 or too degrees F. 
for twelve to twenty-four hours after 
recovery. Fluids were given parentcrally 
until the patient was able to swallow and at 
that time liquids and soft foods were given 
as tolerated. 

One obese patient, age 33, Iieight sixty-five 
inehes, weight 185 pounds, basal metabolic 
rate —13, was packed in ice for thirty hours 
with no temperature reduction below 94.6 
degrees f. A second attempt was made using 
the continuous flow tub. During the first four 
hours, the temperature failed to drop below 
normal. Following the administration of insulin, 
seventy-five units during the next twenty-four 
hours, body temperature was reduced to S5.2 
degrees f. The lowest blood sugar determina- 
tion was 19 mg. per cent. During the remainder 
of the period of hypothermia temperature rises 
were obtained by the use of adrenalin or glucose 
intravenously, and temperature drops were 
obtained by the use of small amounts of insulin. 
Recovery was uneventful. 

Suomalainen” produced hibernation in 
warm blooded animals by the intravenous 
injection of insulin and magnesium chlo- 
ride. He found that these substances 
caused a drop in blood sugar content to 
less than half normal in European hedge- 
hogs and produced a cold-blooded state 
characteristic of warm-blooded animals in 
hibernation. The animals remained asleep 
as long as he kept them in a refrigerator 
at temperatures near zero centigrade. 
When he removed them to a warm room, 
they awoke and returned to a normal 
warm-blooded state. 

The adrenal mechanism has been shown 
to be specifically concerned in the regula- 
tion of body temperature. Britton^ found 
that small amounts of adrenalin injected 
intravenouslj’^ into animals in which arti- 
ficial hibernation had been induced, stimu- 


lated reactions that tended to bring about 
a re-cstablishmcnt of normal body tem- 
perature (promotion of glycogenolysis and 
shivering). 

Finney, Dworkin and Otssidy'y work- 
ing with animals, produced a condition 
simulating hibernation by means of insulin 
and cold and restored the animals with 
adrenalin and pituitrin. 

In none of the patients subjected to 
general hypothermia was it our e.vperiencc 
to note a complete cessation of kidney 
function. Smith and Fay’"’ stated that 
urinalysis in all of their cases had shown 
nothing of pathologic significance. All 
of our patients showed abnormal urinary 
findings in cathetcrized specimens taken 
during hypothermia. Vaughn’^' reports no 
urinary findings. In our scries 5 per cent 
glucose in normal saline was administered 
in 1,000 ec. amounts at twelve hour in- 
tervals. The urine commonly contained 
albumin, acetone and casts, both granular 
and hyalin. After twenty-four hours of 
temperatures at 86 to 87 degrees F., the 
urine frequently cleared and remained clear 
until hypothermia was terminated. 

Smith and Fay’^ found no evidence of 
nitrogen retention in a series of thirty- 
three cases. In later cases they admin- 
istered fluids enterally and parenterally in 
1,000 cc. amounts daily. In these cases 
they noticed a slight drop in the average 
figure for nitrogenous products. We ob- 
serx'ed rather sharp rises in the blood 
N.P.N. and the urea nitrogen until we 
instituted, as a routine measure, parenteral 
fluids in 1,000 cc. amounts at txvelve hour 
intervals. Ex’en with these fluids there 
were consistent rises in blood nitrogen 
values. 

Distention was a frequent complication 
but the oral administration of acidophilous 
milk three or four daj's before induction 
reduced its incidence. However, if disten- 
tion became a troublesome factor, constnat 
suction by means of a duodenal tube was 
instituted. 

We found a rather constant diminution 
of respiratorj" excursion, paralleling the 
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degree of temperature reduction. When 
respiratory excursion was shallow and when, 
at the same time, the patient appeared to 
be in a low metabolic phase, as evidenced 
by complete cessation of shivering, de- 
creased muscular tension and diminished 
response to stimulation, the respiratory 
rate was decreased. Respiratory rate was 
depressed as low as ten per minute in one 
instance. At such times the pulse rate 
likewise was diminished. The lowest pulse 
rate recorded in this series was 58. During 
these phases of e.xtremely “quiet hiberna- 
tion,” the respiratory movements were 
barely discernible, the peripheral pulses 
could not be appreciated and e.xtremely 
small amounts of sedative and external ice 
were necessary to maintain the tempera- 
ture evenly at 85 and 86 degrees f. This 
peculiar physiological state does not 
resemble deep sleep, surgical anesthesia or 
the coma seen in connection with the usual 
pathological clinical entities. It is the 
physiological state to which the term 
“hibernation” was applied by Smith and 
Fay. Whether this state is identical with 
the hibernation of animals has not been 
established. 

When muscular tension and shivering 
reappeared following the removal of ice, 
the respiratory rate increased, respiratory 
excursion deepened and the pulse rate was 
accelerated. These phenomena would tend 
to support the conclusions of Swift that 
metabolic activity is proportional to the 
amount and intensity of muscular ten- 
sion and shivering. 

There was a consistent increase in 
hemoglobin percentage and in the number 
of red and white blood cells. It is known, 
that following the application of cold to 
the skin, the cutaneous vessels are con- 
stricted to diminish heat loss and the blood 
is diverted to the deeper parts of the body. 
It has been suggested that the fluid part 
of the blood, which is removed from skin 
vessels, is stored in the muscles and other 
tissues so that the hemoglobin percentage 
and the erythrocyte count may be in- 
creased. In our series, the increase in white 


blood cell count was due predominantly to 
an increase in the number of neutro- 
philes. In view of these findings it is 
difficult to attribute the change in the 
white blood cell picture wholly to concen- 
tration. Following the third twenty-four 
hour period there was decrease in the 
leucoc^^te count, which ma}^ be due to 
the effect of lowered temperature on the 
hematopoietic system. 

One patient died during the period of 
hibernation. After twenty-seven hours of 
temperature below 90 f., the patient died, 
apparently because of respiratory failure. 
Death was sudden and without any ob- 
vious changes previous to that time. This 
patient was suffering from recurrent car- 
cinoma of the breast with generalized 
carcinomatosis. Postmortem examination 
showed diffuse edema of the brain with 
involvement of the anterior and posterior 
lobes of the hypophysis and of the dura 
mater over the cerebrum by metastatic 
carcinoma. ^ 

The only obvious clinical benefit of any 
appreciable duration was relief from pain. 
All patients complaining of pain were re- 
lieved in whole or in part following 
hypothermia, either local or general. 

Eleven individuals were successfully 
hibernated. Of these, three are alive follow- 
ing hibernation — three and one-half, four 
and one-half, and eight months, respec- 
tively. The eight patients who have died 
since hibernation lived three, three and 
one-half, three and one-half, five, five, six 
and one-half, seven and seven and one- 
half months, respectively. 

Whether these figures represent any 
material prolongation of life expectancy in 
an average group of far advanced and 
inoperable cancer patients is difficult to 
determine. It is, not unusual for cancer 
patients who have reached the stage of 
metastatic e.xtension to live from three to 
seven and one-half months. 

CASE REPORTS 

Case 1. G. C., a white female, aged 36, had 
a carcinoma of the right ovary with liver and 
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peritoneal metastases. An exploratory opera- 
tion was performed but the cancer was in the 
inoperable stage. Deep .v-ray therapy was 
administered and hibernation produced Sep- 
tember 15, 1939, and November 15, 1939. 
Death occurred Maj^ 12, 1940. The patient 
experienced relief from pain and gain in appe- 
tite and strength for three months. During this 
time morphine was reduced from 2 gr. daily to 
3 -^ gr. every two or three days. During two 
months prior to death pain increased, requiring 
additional morphine. 

Case u. J. L., oriental male, aged 53, had 
a carcinoma of the prostate with metastases 
to bone and lung. Deep x-ray therapy was 
given and hibernation produced August 16, 
1939. Death occurred on February 26, 194Q. 
There was no noticeable improvement at any 
time; considerable hematuria was present for 
three months prior to death; no pain was felt 
before or after hibernation. 

Case ui. A. E., white female, aged 65, had 
a carcinoma of the cervix with metastases 
throughout pelvis and a rectovaginal fistula. 
Local cold was applied only by means of appli- 
cator to vaginal portion of the cervdx and in 
fistula. The fistula was reduced in size but did 
not close. There was marked relief from pain. 
Local cold was begun July 12, 1939. Death 
occurred April 20, 1940. 

Case iv. I. K., white female, aged 42, had 
a carcinoma of the bladder. Deep x-ra3' was 
applied and local cold for 384 hours. Hiberna- 
tion was produced October 12, 1939. Death 
occurred March 12, 1940. There was relief from 
pain and dj'’suna. 

Case v. A. L., white female, aged 48, had 
recurrent carcinoma of the breast with pul- 
monary metastases. Radical operation was 
performed and deep x-raj*^ given until Jufy, 
1939. Local cold was applied for 504 hours and 
hibernation produced on November ii, 1939. 
Death occurred May 20, 1940. There was no 
pain at anj'- time and no evidence of local or 
general improvement. 

Case vi. M. L., white female, aged 41, had 
a recurrent carcinoma of the breast with 
metastases to the sternum and ribs. Radical 
breast operation was performed and deep x-ray 
administered in 1936. Local cold was applied 
for 504 hours. Hibernation was produced 
November 19, 1939- The patient is still living. 
Weight gain and reduction in size of mass in 
sternum followed hibernation and have been 
maintained to date. 


Case vii. Z. J., white female, aged 49, had 
a recurrent carcinoma of the breast with 
pulmonari’^ metastases. hlassive .v-raj' therapy 
was administered over a period of two years. 
The cancer was Inoperable because of extensive 
scarring and ulceration following .x-raj'. Local 
cold was applied for 504 hours. Hibernation 
was produced November 25, 1939. Death oc- 
curred Maj' 23, 1940. There was a noticeable 
relief from pain to time of death. 

Case viii. R. H., white female, aged 46, 
had a recurrent carcinoma of breast with lung 
and liver metastases. A radical operation was 
performed and deep x-ray' administered in 
Maj', 1939. Local cold was applied for 346 
hours. There was noticeable but not complete 
relief from pain. The patient died November 
23, 1940. 

Case lx. W. D., white female, aged 33, had 
recurrent carcinoma of the rectum with metas- 
tases to inguinal glands, perineum and fiver. 
Radical abdominoperineal operation was per- 
formed and deep x-ray administered. Local 
cold was applied for 236 hours and hibernation 
produced January' 9, 1940. Death occurred 
April 27, 1940. Relief from pain to six weeks 
prior to death was noticed. 

Case x. T. L., white male, aged 53, had a 
bronchogenic carcinoma. Deep x-ray was 
administered ending in August, 1939. Hiberna- 
tion was produced January 16, 1940. Death 
occurred April 23, 1940. No pain was present 
at any time; but there was an annoj'ing cough 
that showed no change following hibernation. 

Case xi. M. J., white female, aged 42, had 
a recurrent carcinoma of the breast with gen- 
eralized carcinomatosis. A radical operation 
was performed and deep x-raj' administered. 
Hibernation was produced February' 27, i 940 > 
but the patient died during hibernation. 

Case xji, E. Q., white female, aged 52, had 
a carcinoma of right heel with metastases to the 
groin. Leg amputation with block gland dis- 
section was done and x-ray' administered. 
Hibernation was produced April i, 1940- 
general condition is good with no evidence of 
recurrence to date. 

Case xin. P. D., white male, aged 47, had a 
carcinoma of stomach with metastases to the 
liver and peritoneum and ascites. An explora- 
tory' operation was performed but the cancer 
was in the inoperable stage. Deep -v-ray' was 
administered February', 1940. Hibernation was 
produced March 26, 1940. Death occurred June 
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25, 1940. There was noticeable but not complete 
relief from pain. 

Case xiv . C. B., white female, aged 49, had 
a carcinoma of the cervix with pelvic metas- 
tases. Radium and deep .v-ray were admin- 
istered; there was no pain at any time. 
Hibernation was produced March 5, 1940. This 
patient is now markedly cachectic and has had 
repeated hemorrhages. No reduction in size of 
palpable portion of grovth. 

SUMMARY 

1. Fourteen patients with inoperable 
and far advanced cancers were subjected 
to local and general hypothermia. The low- 
est general temperature obtained was 77.6 
degrees f. 

2. The periods of general hypothermia 
varied from thirty-six and one-half hours to 
120 hours. Periods of local temperature re- 
duction ranged from 236 hours to 792 hours. 

3. Twelve individuals were submitted to 
hibernation. One death occurred during 
hibernation, apparently because of cere- 
bral edema superimposed on meningeal 
metastases. Eight deaths occurred three 
months to seven and one-half months fol- 
lowing hibernation. Three patients are 
living three and one-half, four and one- 
half and eight months following hiberna- 
tion. Two patients received only local 
cold; one lived one month; one lived nine 
months. 

4. All patients complaining of pain were 
relieved in, whole or in part following 
hypothermia, either local or general. 
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S INCE a preliminary report by one of 
us (J. R. H.) in 1934^ we have con- 
tinued to use peridural anesthesia, 
making a careful survey of its advantages 
and disadvantages. To date 800 cases have 
been operated upon under peridural anes- 
thesia; they include practically the entire 
range of surgery from the clavicle to the 
feet. 

Every experienced surgeon seeks three 
factors in the anesthetic he emploj's: 
safety, effectiveness and simplicity of ap- 
plication. While no single anesthetic fulfils 
every requirement, we believe that the 
peridural method more nearly approaches 
the ideal. 

A perusal of the literature reveals some 
interesting facts concerning peridural anes- 
thesia. Corning, 2 in 1885, called attention 
to the possibilities of obtaining anesthesia 
by the subdural application of cocaine. In 
1901, Cathelin^ in a series of articles 
described the perisacral method and dem- 
onstrated that extensive anesthesia could 
be produced by placing the preparation 
outside the dura. He proved that the dura 
was imper\’ious to the anesthetic solution 
and, therefore, there was no danger of 
direct action on the cord structures. He 
showed that fluids when injected into the 
sacral canal rise by capillary action in the 
peridural space to a height in direct propor- 
tion to the amount of the preparation used 
and the speed with which it was forced into 
the canal. Cathelin found experimentally 
that the peridural space had an extreme 


tolerance, and that more than a liter of fluid 
could be injected into the spinal canal of an 
average sized dog. He further showed that 
when sufficient cocaine solution was in- 
jected into the sacral canal of the dog, it 
resulted in complete anesthesia of the 
entire body. Though Cathelin’s method 
met with verj>^ little success in the earlier 
years, recently it has been quite generally 
employed. 

Pages , in 1920, was the first to make 
use of the peridural space in the lumbar 
and thoracic regions for obtaining anes- 
thesia in abdominal and chest surgery. In 
his first few cases of peridural anesthesia he 
used concentrations of 1:100 for novocain, 
believing that the anesthesia was mainly 
one of the nerve conduction of the spinal 
pairs and that these were surrounded by a 
dural prolongation. While the results were 
satisfactory, he soon found that a solution 
of 2:100 was much better. 

Following Pages’ report in 1921, the 
method was tried by many surgeons in 
France, Italy" and the South American 
countries. In 1933, Gutierrez and Rubido° 
reported the use of peridural anesthesia m 
over 3,000 cases, with some failures but no 
fatalities. They" confirmed the advantages 
claimed by" Pages. They used a 2 per cent 
novocain solution to which i cc. of a i : 1000 
adrenalin solution was added. 

Dogliotti,® in 1933, reported on the use of 
peridural anesthesia in 300 cases. He con- 
sidered the method superior to local anes- 
thesia “since it acts both on the superficial 
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and deeper laj^ers and viseera so that any 
operation is possible by its use. Anesthesia 
is moreover so deep that it can only be 
compared with that obtainable from an 
ordinary spinal anesthetic. Peridural anes- 
thesia also possesses the advantage, when 
compared with local anesthesia, of causing 
no interference to the local nutrition of the 
tissues. It thus has no delajdng effect or 
hindrance in the course of healing. When 
compared with general anesthesia it will be 
seen to possess all the advantages and dis- 
advantages of local and block anesthesia.” 
His e.xcellent article should be studied by 
all who attempt to obtain anesthesia by the 
peridural route. 

Hess,' in 1934, reported seventy-five 
cases operated upon under peridural anes- 
thesia. He listed as its advantages no 
shock, no disturbance of the lungs, heart, 
liver, gastrointestinal tract, and no effect 
on damaged renal tissue. He noted no 
postoperative complications. It was his 
belief that although it is the safest of all 
types of anesthetics, peridural anesthesia 
should not be used routinely. 

BogettP reported satisfactory results in 
90 per cent of his cases in 1934. He em- 
phasized the absence of dyspnea, head- 
aches, nausea and vomiting. Deformities 
of the spine, calcification of the ligaments, 
and errors in technic were responsible for 
the failures. He was of the opinion that 
its use was contraindicated in serious cases 
of advanced heart, lung and kidney disease. 
He used adrenalin freely, and found that 
his best results were obtained when he 
used 50 cc. of the anesthetic solution in- 
jected at levels from the eleventh dorsal 
to the fifth lumbar spaces, depending on 
the type and location of the operation. He 
found the duration of anesthesia to be 
ninety to one hundred twenty minutes. 

Sammartini*^ used from 35 to 60 cc. of 
the solution in the lumbar spaces. From 
seven to thirty minutes were required to 
obtain anesthesia. He noted that the pulse 
changes were slight and the blood pressure 
changes insignificant. He called attention 
to one noteworthy fact which we have 


found present in 100 per cent of our cases, 
that with complete sensory paralysis the 
motor function was still intact. Relaxation 
was excellent and the anesthesia extended 
from the chin to the ankles. Nausea was 
present in about 3 per cent of his cases. 

Bertola and Sala,^° reporting in detail 
on their work in 1935, called attention 
to the simplicity of the equipment needed 
to give the anesthetic and to the minimal 
of postoperative complications. They con- 
sidered the method about ideal. They used 
20 to 50 cc. of a 2 per cent solution of 
novocain and found that the anesthesia 
lasted longer than anj^ other tj'pe of nerve 
block. They did not inject above the tenth 
dorsal space. They noted that the arterial 
tension and motor functions were main- 
tained even though the anesthesia lasted 
from ninety to one hundred twenty 
minutes. 

Babbini” reported on the use of peridural 
anesthesia in seventy-nine cases up to 1935; 
in sixty-five the results were very good, in 
four they were good, and in six not satis- 
factory. He used 20 minims of adrenalin 
in each 100 cc. of solution and obtained his 
best results when he injected 50 cc. 

Sievers’" found peridural anesthesia satis- 
factory in kidne}' and ureteral work, and 
particularly in c3'stoscop3' in children. 
Caporale^'’’ also used it in kidney and 
ureteral cases, reporting on 300 cases in 
1936. He injected 2.5 per cent solution into 
the eighth to the eleventh dorsal spaces. 
Like many other workers, he recognized 
the negative pressure in the peridural 
space. He used a tj-pe of manometer so 
that when the needle entered the triangular 
space the fluid in the manometer moved 
toward the needle, thus indicating that 
the needle point was properly placed. 
Caporale recommended injecting 10 cc., 
waiting three or four minutes and then 
injecting another 10 cc., again waiting 
and finally injecting 10 or 20 cc. He re- 
ported no postoperative complications. 

Ruiz” and his associates at the clinic 
of Professor Alberto Gutierrez employed 
peridural anesthesia in 3,826 cases from 
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1932 to 1939. He reports two serious 
accidents caused by the anesthetic and 
three fatal cases in which it is certain that 
death was not caused by anesthesia, 
though no necropsies were done. 

The patients in this series varied in age 
from fifteen to seventy-eight years; they 
underwent a varietj' of operations, such 
as gastrectomy, gastroenterostomy’, re- 
section of the intestine, abdominoperineal 
procedures, appendectomy, herniorrhaphy, 
cholecystectomy, cholecystostomy, opera- 
tions for cysts of the liver, nephrocolopexy, 
nephrostomy, nephrectomy, operations for 
retroperitoneal tumors, Albee operations 
with costal graft, osteotomy, amputation, 
and extirpations of the mammary gland 
including the pectoral muscles and axillary 
glands. 

Their conclusions are interesting; “It is 
admitted that peridural anesthesia is not 
perfect, inasmuch as there is some risk at- 
tached to its use, but it is equally undenia- 
ble that, so far, it seems to be superior to 
the method of anesthesia commonly used. 
It is safer than spinal anesthesia because 
it has all the advantages of that method 
and none of its disadvantages (bulbar 
accidents, cephalea, rachialgia, paralysis, 
vomiting, etc.). It is better than anesthesia 
with ether or chloroform because it is 
much less toxic, it may be used in cases 
when ether or chloroform are contra- 
indicated; it may be repeated without fur- 
thur inconvenience and the postoperative 
stage is excellent. Local anesthesia is less 
toxic, but it cannot be used for nervous 
high-strung patients; it requires greater 
anatomic skill on the part of the surgeon 
and a very’ accurate diagnosis to avoid 
exploratory’ maneuvers, and it takes much 
time — a serious drawback. Pagfe’ peridural 
anesthesia represents real progress in 
surgery.” 

TECHNIC 

The fundamental principles of technic 
do not differ from those laid down by 
Cathelin^ thirty-five years ago. We have 
modified some of the details of technic 


and enlarged the scope of its usefulness. 
Our procedure is as follows: 

Premedication. Most surgeons favor 
some form of premedication with ail 
types of anesthesia, except possibly in 
small children. We have found that mor- 
phine with or without scopolamine or 
atropine in doses to suit the individual 
patient has been quite satisfactory. 

Position of the Patient. The anesthetic 
is given while the patient is h’ing in the 
lateral prone position, and he remains on 
his back with the table level during the 
operation, or in any’ position required for 
the given operation. No attempt is made 
to influence the extension or spread of 
the anesthetic by changing the position 
of the patient. 

Control oj the Patient. The patient 
should understand what the operator 
wishes to accomplish. With proper technic 
and sufficient time for the anesthetic solu- 
tion to take effect, success will be obtained. 
A competent assistant who can divert 
the patient’s attention and offer reassur- 
ance is very valuable in some cases but 
not essential. 

Equipment. The apparatus required for 
administering peridural anesthesia is quite 
simple. We have on the table a 2 cc. and a 
10 or 20 cc. syringe, with a fine hypodermic 
needle about 3 cm. in length, and a rela- 
tively fine spinal needle with a short 
beveled point, and two medicine glasses. 
The ordinary hypodermic syringe is used 
to anesthetize the point of spinal puncture. 
One medicine glass is for normal salt 
solution which we frequently use although 
it is not essential. The second one contains 
the anesthetic solution. We have used in 
most of our work a 2 per cent solution of 
novocain or procaine in normal salt. 

Procedure. The point of insertion of the 
spinal needle in all cases has been as near 
the midline as possible. The level at which 
the needle is placed is controlled, in great 
part, by the type of operation contem- 
plated. For all pelvic, perineal, and lower 
extremity work we select the second to 
the fourth lumbar interspace. For upper 



Nr.w Series Voi.. Lll, No. i 


Harger et al. — Peridural Anesthesia 


American Journal of Surgery 2y 


abdominal work the peridural space is 
entered at about the ninth dorsal to the 
first lumbar interspace, while for chest 
operations we place the needle in the 
peridural space in the middorsal region. 

With the insertion of the spinal needle 
one obtains a sensation of release as the 
needle passes the deep margin of the inter- 
spinous ligament and enters the peridural 
space. When this sensation is noted, we 
withdraw the stilet and look for the spinal 
fluid. The needle may be rotated and the 
syringe attached in an attempt to obtain 
spinal fluid. If no fluid is seen or we have a 
dry tap, we know the needle has not en- 
tered the dura. If spinal fluid is secured, we 
have in most cases withdrawn the needle 
and repeated the puncture one segment 
higher or lower. Odom^^ recommends in- 
serting the needle until spinal fluid is 
found and then withdrawing it until the 
fluid no longer escapes. This we do not 
advise as it removes one of our safeguards. 

When we believe that the needle is in 
the proper space we attempt to inject 
normal salt solution. If, perchance, the 
needle is still in the interspinous ligament, 
no solution can be forced in except by 
great pressure on the plunger. If this be 
true, with the syringe still attached, the 
needle is then rested a little deeper; and 
when the triangular peridural space is 
reached, a negative pressure will be noted 
and the fluid enters almost with a suction. 
In either instance, when the point of the 
needle is in the peridural space, the salt 
solution or the anesthetic solution may be 
injected with the slightest pressure on the 
plunger. At this time 5 to 7 cc. of the 2 per 
cent novocain solution are injected, the 
syringe removed and the stilet replaced 
in the needle, ^^'’e wait five minutes, 
the time being carefully noted by the nurse. 
The patient is then asked to move his 
feet and to respond to the needle prick 
in the buttocks. If the response is positive 
in both instances, it is evidence that the 
anesthetic solution rests outside the dura, 
otherwise the patient would have a com- 
plete anesthesia and his response would be 


negative. (On three occasions this has 
happened and the operation was carried 
out satisfactorily without further injection 
of the anesthetic.) At this point, if a drug 
reaction is noted, no further solution should 
be injected. 

With a positive response another 40 to 
45 cc. of the solution are injected slowly, 
making frequent inquiries as to the pa- 
tient’s sensations and well being. The spinal 
needle is then withdrawn and the patient 
asked to turn on his back, which he invaria- 
bly does without assistance. The next 
ten minutes are consumed in the prepara- 
tion of the operative field. At the end of 
this time the anesthesia is usually com- 
plete. In some cases a longer interval is 
required. With the same technic an occa- 
sional case will require fifteen to twenty- 
five minutes for complete anesthesia. 

The Use 0/ Adrenalin. In our early 
work we used 5 to 10 minims of adrenalin 
as a routine. We found in some cases that 
it increased the excitability of the patient. 
Any patient entering the operating room 
in a conscious condition will have sufficient 
nervous reaction to produce an increase 
of his own adrenalin secretion, which is 
in excess of his needs; therefore, by inject- 
ing 5 to 10 minims of adrenalin hypo- 
dermically we found in some cases that it 
produced what we have termed a hyper- 
adrenalism with definite neix-ous manifesta- 
tions. During the last five years we have 
reserved the use of adrenalin for those cases 
in which the blood pressure falls relatively 
out of proportion to the patient’s well 
being, or in which psychic shock or drug 
reactions are severe. In most cases it 
restores the blood pressure and pulse in a 
few minutes. Coramine has been used in a 
few instances and in less than one in one 
hundred oxygen and carbon dioxide have 
been resorted to because of slow shallow 
respirations. In the last 400 cases we have 
had no serious reactions. 

ANESTHETIC EFFECTS 

A mental survey of the spinal canal will 
show one that there is no other exit for 
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the anesthetic solution except through the 
Intravertebral notches once it is placed in 
the spinal canal outside of the dura. While 



Fig. I. Semidiagrammatic section through lower 
dorsal region. Relative size and outline of the 
peridural space is shown. Needle point rests 
in the triangular space, which is more pro- 
nounced in the lumbar region. The ners'C roots 
are shown beyond the dural sheath with their 
communicating branches to the sympathetic 
ganglion on the right. Stippling shows how the 
anesthetic solution bathes the nerve roots, the 
communicating branches and the sj'mpathetic 
trunks. 

passing through the intravertebral notches, 
the line of least resistance is following the 
nerve roots that are no longer covered with 
the dura mater, and in close proximity 
to the roots are the communicating 
branches to the spina! sympathetic gang- 
lion, all of which are bathed in the solution. 
(Fig. 1.) 

When 50 cc. of a colored solution were 
injected into the peridural space of a ca- 
daver, it was found coming through from 
six to ten intravertebral notches. When 50 
cc. of a 2 per cent novocain solution in 
normal salt are injected into the lower 
dorsal or lumbar peridural space of the 
patient and sufficient time has elapsed. 


usually ten to fifteen minutes after injec- 
tions, complete sensory anesthesia develops 
and a vasomotor constriction is noticed. 
The motor function is affected only in part. 

We have recorded relatively few com- 
plete failures in our work. In each of these a 
careful review of the various factors in- 
volved has revealed imperfect technic. In 
two cases spinal curvature caused the 
needle to find its way into the wrong loca- 
tion; in three others spinal bony changes 
made it impossible to place the needle 
properly and this type of anesthesia was 
abandoned in favor of a general anesthetic. 
The loss of sensation extended from the 
nipples to the knees in all cases in which 
anesthesia has been obtained, and in many 
cases it extended from the clavicle to the 
toes. The motor functions were never lost 
completely. It is interesting to note that 
the patient can move his feet throughout 
the operative procedure and in many cases 
will move himself from the table to the cart 
following operation. 

Throughout the operation the color of 
the skin about the anesthetized field re- 
mains good and capillary bleeding is note- 
bly absent. Respirations are slow and quiet 
and there is an entire absence of that churn- 
ing motion of the viscera in the upper 
abdomen that is so objectionable under 
general anesthesia. Abdominal muscular 
relaxation is extreme and this facilitates 
exploration and study of intraperitoneal 
pathology as no other anesthetic will do. 
The small intestines are contracted. Ma- 
nipulation of the abdominal viscera and all 
operative procedures are made so easy that 
the use of lap pads is reduced to a mini- 
mum. Rarely are any of the peritoneal 
contents forced into or through the opera- 
tive wound. Closure of the abdominal 
incision is done with the greatest ease. 
Nausea during or after operation rarely 
occurs, and vomiting in not more than 2 or 
3 per cent at any time. 

SYSTEMATIC REACTION'S 

Idiosjmcrasy to drugs is a surgical prob- 
lem not yet solved. That some patients 
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react adversely to novocain and other 
preparations is quite evident. We have 
experienced no little difficulty in differ- 
entiating drug reactions, psychic and 
nervous shock, hypo- and hyperadrenalism, 
and toxic shock. Every surgeon of experi- 
ence has noted these various reactions even 
during minor surgical work under local 
anesthesia. We find the psychic reactions 
are usually transient and pass off in a few 
moments, but in some cases they lead to 
the more serious condition of real anatomi- 
cal shock. Drug reactions are more per- 
sistent and difficult to handle. 

Disturbances due to adrenal imbalance, 
especially the hypophase, frequently re- 
spond readily to treatment, and after our 
discontinuance of the use of adrenalin as a 
routine the hyperphase rarely occurs. In 
the hypoadrenal condition with an exten- 
sive fall in blood pressure, ten to fifteen 
minims of adrenalin usually control the 
situation promptly. Rarely a case will not 
respond. During the past year we have 
given these patients neosynephrin with 
very prompt response. In psychic shock 
the decrease in the effective circulating 
volume of blood is apparently brought 
about, for the most part, by greatly in- 
creased vascular capacity. It seems that 
the vasoconstrictor center is inhibited or 
the vasodilators stimulated. However, this 
type of nervous shock is of brief duration. 

Concerning the circulatory system, vas- 
cular tension is a very important factor 
with all types of anesthesia and should be 
maintained within certain limits. All pa- 
tients show some variations in their blood 
pressure while under anesthesia and this is 
true of the peridural type. In a few cases 
there was a temporary rise which Ave inter- 
preted as a psychic stimulation of the 
patient’s own adrenals. We have found that 
25 per cent of patients will show a drop of 
several points in blood pressure, about 
10 per cent, to a level at which adrenalin is 
indicated, and in i per cent a state of 
severe shock may result. In 75 per cent of 
the cases the blood pressure is affected so 
mildly that we no longer consider it care- 


fully, except in those cases in which the 
respiration becomes shallow and the pulse 
quite small. The pulse rate remains within 
normal in all cases that are without psychic 
reactions, while the quality of the pulse 
varies with the blood pressure. 

SERIOUS REACTIONS 

We have experienced but few serious 
reactions. In six patients the blood pressure 
dropped to a point at which no reading was 
possible, but the heart continued at a rate 
of 50 to 60; there was a temporary suspen- 
sion of respiration after it had receded to 
five or six per minute. In each of these cases 
artificial stimulation of respiration and the 
use of adrenalin restored a normal condi- 
tion in from five to fifteen minutes. In two 
patients, after several minutes, we aban- 
doned operation; one of these patients 
suffering from a gunshot wound of the 
abdomen, had been refused operation a few 
hours before because of shock. The other, a 
negro, aged 34, with an inguinal hernia, 
demonstrated what we interpreted as a 
drug idiosyncrasy. He was given adrenalin, 
and artificial respiration was administered 
for about twenty minutes. He was operated 
upon the following day under general anes- 
thesia with satisfactory results 

Three cases in which obverse reactions 
occurred in spinal anesthesia after an injec- 
tion of 5 cc. were: a 68 year old man, with 
chronic cholelithiasis and several large 
stones in the common duct, another, a man 
of 66 years, with a similar gallbladder con- 
dition, and the third, a woman, aged 38, 
with chronic cholecystitis. In each it was 
found that a mistake had been made in the 
location of the needle and after the regula- 
tion five minutes the patient was unable to 
move the feet, and a needle prick in the 
buttocks demonstrated loss of sensation. 
Each Avas operated upon under a A^ery 
satisfactory spinal anesthesia AAuth an un- 
eA'entful recoA^ery. 

No operator can hope to be 100 per cent 
perfect in placing the needle in. the peri- 
dural space; hoAA^eA^er, AAuth the careful 
technic described, the hazards of this type 
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of anGstliGsia arG rGcIucGcI almost to tho 
vanishing point. 

What wGrG apparGnt failuros in our Garlj' 
work WG latGr found wGro duG to our incx- 
pGrioncG, tho usg of a i por CGnt solution, 
and not allowing sufficiGnt timo for anos- 
thGsia to dGVGlop. Wg now know that whon 
tho solution is proporly placed and a 2 per 
cent solution used, anesthesia will be ob- 
tained in every case. Occasional!}' a longer 
time than fifteen minutes will be required 
before anesthesia is complete. Every failure 
to obtain anesthesia of some degree has 
been found to be due to an error in technic. 

CONTRAINDICATIONS 

We have intentionally avoided the very 
bad risk cases. Experience has revealed 
that it is unwise to use this type of anes- 
thesia in severe sepsis, prolonged toxemias, 
especially intestinal obstruction of long 
standing, stomach cases with dehydration 
and inanition. We have not had the temer- 
ity to use it in marked hypotension. While 
we do not believe that hypertension is in 
any sense a contraindication, we have seen 
a few cases of hypertension in which the 
pressure was elevated several points while 
under the influence of peridural anesthesia. 
The experienced operator is the best judge 
of how a given case will respond to an 
anesthetic, and it is his responsibility to 
have administered the anesthetic best 
adapted to the patient. 

POSTOPERATIVE COURSE 

The patient is returned to his bed, placed 
in a normal, comfortable position and given 
water immediately. At times water is given 
before the patient leaves the operating 
room. A generous diet may be allowed 
early, for there is an entire absence of 
nausea and vomiting. There is no headache 
or backache, and wound pain is reduced to 
a minimum. It is rare to encounter urinary 
retention. Recovery is more comfortable 
than with any other type of anesthesia 
known to the authors, with the possible 
exception of local. Spinal cord injury, bul- 
bar paralysis and puncture of the nucleus 


pulposus should not occur in peridural 
anesthesia. The central ner\'ous system 
cannot be affected when the solution is 
placed in the peridural space, as all the 
anesthetic effects take place in the periph- 
eral nerves. 

CO.\LMENT 

The 1000 patients operated upon under 
peridural anesthesia cover practically the 
entire range of surgical operations below 
the clavicle. To date we have had no 
fatalities from the anesthetic. The relative 
simplicity and the wide margin of safet}' in 
the hands of the average operator should 
encourage more general use of peridural 
anesthesia. 

SU.MMARY 

1. This report is based on the use of 
peridural anesthesia in 1000 personally 
supervised cases. 

2. The current literature contains re- 
ports of its use in several thousands, with 
but two deaths and a few serious reactions 
recorded. 

3. The absence of postoperative compli- 
cations shortens the hospital stay and 
hastens convalescence. 

4. The minimum cost, the few instru- 
ments required, and the abilit}' to carry on 
without a trained anesthetist have an 
economic value, especially in small hospi- 
tals and in rural districts. 
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Correction: In “Operations Fi.fty Years Ago,” by R. Matas, which 
appeared in the Januarj* issue of the Journal, 51 : 47, column i, lines 19-23, 
the word bead should be substituted for band. The words of Guerin to the 
Pope should read, “I shall be very careful, your Holiness, when I return 
to France, to let no one know that my head has rested on your breast, 
for if I did, they would soon cut off my ears to make relics of them.” 



A MODIFIED PORRO OPERATION* 
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D uring the past few 3'ears, manj'^ 
articles have appeared in the litera- 
ture concerning the Porro cesarean 
section, which is a cesarean section followed 
bj* a suprapubic hj'sterectomjL This proce- 
dure has considerablj'’ lessened maternal 
mortalitj% particularlj’^ in those disasterous 
cases of sepsis and hemorrhage. 

For the past ten 3"ears, it has been our 
custom, when the occasion arose, to alter 
the above mentioned procedure bj* remov- 
ing the uterus with the enclosed fetus. This 
departure from the accepted Porro cesarean 
appears to us to have manj^ advantages. 
The most important are the lack of spill 
from the incised uterus in cases of infection 
and the minimum blood loss, particularly 
when profuse bleeding occurs. It should be 
the operation of choice b}'^ the trained 
operative obstetrician and we believe, when 
it is better understood, will be resorted to in 
preference to the present Porro cesarean. 

In this paper, it is our purpose to review 
very briefly the earlj* historj* of the Porro 
cesarean operation, to describe the opera- 
tion as we do it and to report the results 
obtained in 233 cases. 

Cesarean section followed bj* supravagi- 
nal hj’sterectomj* has been practised for 
many years. Cavallini, in 1768, suggested 
this operation, and it was performed 
successfully on rabbits in 1823. Storer, of 
Boston, did it in 1869 for fibroids but not 
with success. In 1877, Porro advised the 
amputation of the body of the uterus and 
adnexa above an elastic ligature placed 
about the cervix, and the stump was then 
secured in the abdominal wall. For a 
succeeding number of j'ears, isolated cases 
were reported with various modifications of 
the original procedure. 

In order to stud\’ better the original 
procedure and its modifications, Harris of 


Pittsburgh, j’-ears ago, suggested the follow- 
ing classifications: 

1. True Porro Cesarean Section in which 
the cesarean was done as a first stage and 
the stump of the cervix secured in the 
abdominal wall. 

2. Modified Porro Cesarean Section simi- 
lar to the above operation with the pedicle 
dropped back into the abdomen. 

3. Porro Mueller Operation during which 
the uterus was eventrated, a wire constric- 
tor placed around the cervix, the uterus 
opened, the contents removed and the 
stump secured as in the original Porro. 

4. Modified Porro Mueller Operation Avith 
the pedicle dropped back into the abdomen. 

In 1890, Dr. J. F. BaldAvin, of Columbus, 
Ohio, was the first to perform this opera- 
tion in Ohio and the ninth in this countrj'. 
Dr. L. E. Pfaneuf, of Boston, Massachu- 
setts, in 1931, reported tAA'enty-five cases 
without a maternal death. 

DeCourc}’’, in 1930, described a bloodless 
modification in which, contrar}"^ to the 
original Porro or the Porro Mueller opera- 
tion, the blood supply’’ to the uterus is cut 
off before making the uterine incision and 
the gestation sac is delivered intact. 

The procedure we wash to describe is 
somewhat similar to that of DeCourcy, in 
that the blood supplj"^ to the uterus is 
ligated before deliver}* of the baby. Hoav- 
eA*er, it differs in that the uterus is not 
opened until it is remox'ed from the abdo- 
men and then bj* an assistant at another 
table the babj* is deli\*ered. 

This operation is simple in technic, 
quicklj* performed, less sloppj’ and less 
dangerous than the cesarean section fol- 
loAved bj* hj-sterectomj*, because it lessens 
loss of blood, causes little shock and pre- 
A’ents gross contamination of the peritoneal 
caA'itA- AA’hen infectious material is present. 


* From the Department of Obstetrics, The .Millard Fillmore Hospital. 
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A study of the hemoglobin, blood count assistant pushes the intestines out of the 
and blood pressure is always made before way and protects them by means of large 
the operation and transfusions freely given hot packs. A large curved DeLee retractor 
when indicated. is held in place at the lower angle of the 



Fig. 1. Lig.ntion of the hirgc veins lateral to the round ligament. 


After the bladder has been emptied and incision so that the operator has a clear 
a long midline incision has been carried well view of the anterior surface of the lower 
down toward the symphysis, the abdomen uterine segment. 

is opened. The bleeding is controlled in the The head of the fetus is lifted up out of 
fascia by ligatures and then the peritoneum the lower uterine segment and the entire 
is opened. At this time, the head of the uterus is held up by the assistant. With the 
operating table is lowered and the abdomen head of the fetus still dislodged from the 
is carefully explored for adhesions of the lower uterine segment, the operator ligates 
intestine and omentum to the body of the the large veins lateral to each round liga- 
uterus. If present, these are freed and ment, which he also includes if possible in 
the operator then lifts the uterus up his ligature. This suture is anchored to the 
through the abdominal opening and his round ligament to prevent slipping and also 
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acts as a lateral boundary beyond which The uterine arteries are ligated and all 
the operator does not pass. (Fig. i.) other vessels, the cervix and surrounding 

The assistant, at this time, still has the incised tissue are sutered with continuous 



Fig. 2. Appro\imation of the anterior and posterior walls of 
the lower uterine segment. 


fetal head dislodged and while holding up 
the uterus, he approximates by pressure of 
his fingers the anterior and posterior walls 
of the lower uterine segment in order to 
facilitate the placing of the curved Kelly 
clamps. (Fig. 2.) The peritoneal bladder 
fold is dissected down and the uterus is 
amputated. (Fig. 3.) 

We have found by taking smaller bites 
with our clamps there is less chance of their 
slipping and the Kocher clamps are much 
to be preferred in the vicinity of the cervix. 

After the uterus is freed, it is handed to 
an assistant who at a side table, incises it, 
removes the child and cuts the cord. 
(Fig. 4.) 

As a general rule approximately fifteen 
minutes elapse from the time the uterine 
blood supply is cut off until the child is 
removed from the uterus. 

The fact that we can deliver live babies 
(if we have viable ones at the start of the 
operation) after the blood supply has been 
stopped for such a length of time, astounds 
our visitors. However, it is just another 
demonstration that undue haste in opera- 
tive obstetrics is not always necessary in 
order to obtain live babies. 


chromic No. 2 catgut. A gauze drain can be 
inserted in the cervix if desired. 

The round ligaments are anchored to the 
cerAucal stump and the stump peritoneal- 
ized by anchoring the peritoneal bladder 
fold to the posterior aspect of the cerA'ical 
stump. (Fig. 5.) The abdominal incision is 
then closed with chromic No. 2 catgut 
throughout and through-and-through re- 
taining silkworm when necessary. 

We abvays attempt to save one or both 
ovaries when possible and ordinarily there 
is enough endometrial tissue left in the 
stump so that the patient has some bloody 
showing each month. This occurrence 
seems to have a good psj'chic effect on the 
patient and is desirable. 

We have also had the unexplainable 
experience of removing both ovaries in this 
type of operation and still have the patient 
report occasional bloody showing with no 
appreciable gain in weight and no meno- 
pasual symptoms. 

We have learned from experience, when 
this operation is done for extreme bleeding 
from a centrally implanted placenta prae- 
A'ia, that it is advisable to explore thor- 
oughly the cerv'ical stump from above and 
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below, for very often a piece of placenta obstetrician’s armamentarium even though 
may be left in the cervix. One such incident the occasion for its use is rare, 
occurred in this series and it was not dis- This operation has a definite place in the 



Fig. 3. Amputation of uterus after peritoneal bladder fold has been dissected 
from the lower uterine segment. 



Fig. 4. Incision of uterus and removal of fetus. 

covered until the patient was practically treatment of frankly infected undelivered 
exsanguinated on the fourth postoperative women. It also has a place in the treatment 
day. The portion of placenta was removed of those occasional patients, who are 
and the cervical stump packed from below, brought into the hospital shocked and 
The patient was given blood transfusions practically exsanguinated; and we have 
immediately and fortunately recovered. found from experience after these patients 
We believe this is a life saving procedure are treated for shock and receive blood 
and should be a part of everj* trained transfusions and when the lower uterine 
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segment is not effaced or the external os perform this operation more frequently, 
dilated, they do very much better with this It is difficult to believe, but it is a clinical 
type of procedure than they do with a fact, that these patients are noticeably' less 



Fig. 5. Anchoring round ligaments to cervical stump, closure of 
cervical stump 


cesarean section followed by a hysterec- 
tomy. Our experience with both types of 
operation has been rather extensive and the 
lack of shock in the operation as described 
is most noticeable. 

As our technic improved with this opera- 
tion it was natural that our indications 
broadened and for some of these indications 
we may be criticized. However, our deci- 
sions rested upon the study of each indi- 
vidual case and we felt justified in what we 
did at the time. 

The indications for the majority of the 
cases reported herein were as follows; (i) 
Fibroids with or without degeneration; (2) 
sepsis; (3) ablatio placentae with uncon- 
trollable hemorrhage; (4) placenta praevia 
with uncontrollable hemorrhage; (5) partly 
ruptured uteri; and (6) completely rup- 
tured uteri. 

While the majority of obstetricians at 
the present date would prefer doing a 
cesarean followed by a possible hysterec- 
tomy for some of the indications mentioned 
above, we are confident that as their 
experience gro\\s with this procedure and 
they see the lessened degree of shock as 
compared with other procedures, they will 


shocked and recuperate faster with this 
procedure than do those who have had a 
simple, classical cesarean section. 

Recently' Waters has revived interest in 
extra peritoneal cesarean section for the 
frankly infected case. We heartily endorse 
this procedure for those occasional infected 
cases, particularly' in primiparae, who have 
normal uteri; but many' times we see frank 
infection particularly in multiparae exhibit- 
ing additional complications such as fibrotic 
uteri or severe hemorrhage, and any'^ type 
of cesarean in those cases, in our experience, 
is contraindicated because they' are bad 
risks postoperatively'. We prefer to sacrifice 
the uterus and the future function of child- 
birth in that type of case rather than the 
mother. 

The total number of cases in this series 
was 233; fourteen mothers died. The causes 
of death were as follows after postmortem 
examinations were made; (i) Uremia and 
abscess of the lung; (2) placenta praevia 
(two cases); (3) hy'dronephrosis with kid- 
ney destruction; (4) embolism (three cases; 
death was sudden after patient was con- 
valescing satisfactorily); (5) cardiac d^ 
compensation (two cases); (6) detached 
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placenta with severe hemorrhage and shock 
(two cases); (7) fibroids complicated by 
bowel obstruction caused from an old 
hernia from a previous appendectomy; (6) 
paralytic ileus; and (9) peritonitis following 
evisceration of the bowel through a broken 
down incision on the fifth day. 

The total number of dead babies was 
fifty-three. Of this number twenty-sLv were 
nonviable, eighteen were known to be dead 
and nine died within one week. 

CONCLUSION 

1. A description of a modified Porro 
operation is given. 

2. The indication for this procedure 
many times is not the safe delivery of a live 
child but the saving of a mother’s life. 

3. It is our belief that this operation has 
a very definite place in operative obstetrics 
in infected, undelivered cases of pregnancy, 
because of the absence of spill from the 
uterus and the minimum blood loss. 

4. This procedure also has a place in the 
management of uncontrollable bleeding 
cases. 

5. Lack of shock is one of the important 
points of this operation. 
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UMBILICAL HERNIA* 
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/APPROXIMATELY eighty thousand 
hospital admissions were recorded 
at the University Hospital during 
the last eighteen years. During this period 
sixty-two umbilical hernias were encoun- 
tered. Of these sixty-two, seven were pres- 
ent at birth as a herniation into the cord 
structures, twenty-two were noted soon 
after birth and thirty-three were of the 
adult type. Umbilical hernia in each of 
the three age groups will be considered. 

The case records of the seven newborn 
with a congenital umbilical hernia excited 
further interest. An additional eighty-four 
cases, reported in the literature during the 
last fort}'^ years, were reviewed. The data 
presented in these ninet3’'-one cases were 
studied. 

Hernia into the umbilical cord, known 
also as exomphalos or congenital umbilical 
hernia, may be either of an embryonic or 
fetal origin. Congenital umbilical hernia of 
an embrj'onic origin is not a true hernia. 
Organ contents of the umbilical sac usually 
regress into the abdominal cavity near the 
end of the third month of intra-uterine life. 
Subsequently, the anlage of the umbilicus 
is formed. Rarely the umbilical sac contents 
partiallj* or completelj^ fail to regress into 
the abdominal cavity but remain and 
develop in the cord anlage. Consequently, 
at birth there is a congenital umbilical 
hernia of an embryonic origin. With an 
early arrest of development the defect may 
extend from the symphysis to the manu- 
brium; and even if the newborn is viable, 
the extent of the malformation and fre- 
quent associated abnormalities, preclude 
the possibility of surgical cure. Three cases 
of this extensive maldevelopment were 
recorded. The fetal congenital umbilical 
hernia is a true herniation of the abdominal 


contents and develops after the third 
month of intra-uterine existence. It con- 
sists of an actual protrusion of organs after 
normal regression into the abdominal 
cavity. Most of the reported cases of 
congenital umbilical hernia were of em- 
bryonic origin while a few were probably of 
fetal origin. 

Table i 


IN'CIDENCE OF CONGENITAL UMBILICAL HERNIA 


Author, Institution 

Years 

Hos- 

pital 

Ad- 

mis- 

sions 

Deli\- 

crics 

Cons- 
Urab. 
Deliv- 
ered in 
Hos- 
pital 

Hernia 

Ad- 

mitted 

^vjth 

Path- 

olo5>' 

University Hospital 

1922-40 

00 

0 

0 

0 

0 

5,107 

2 

5 

Hebert, A. F. ? 

7 

7 

56,385 

20 


Lindfors, Munich Mat .. 

1862-81 

7 

5.184 

I 


Balantyne ’ . ... 

7 

7 

5,000 

I 


Watson ? 

7 

7 

5,000 

1 


Block Berlin Charitc 

7 

7 

5,000 

I 


Vienne Pans Charite 

7 

? 

3.043 

0 



Table i indicates the incidence of this 
type of hernia at the University Hospital 
and other institutions. 

The pathology was encountered in twice 
as many males as females and occurred 
equally among the newborn of primipara 
and multipara. In only three instances, 
abnormalities were recorded in the other 
children. Four histories listed complications 
during pregnane^'. Lues was not considered 
a factor, however, Paucot reports the con- 
dition in three successive fetuses delivered 
of a luetic mother. 

Table ii indicates the incidence of the 
various t^'pes of concomitant abnormali- 
ties. More than one congenital defect was 
present in approximately one-third of the 
cases. 

Large hernial sacs may rupture during 
the course of the deliver}*. Four cases were 
found in which this had occurred. Two 


* Read before the meeting of the Oklahoma City Clinical Society, November i, 1939. 
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patients were operated upon M’ith one 
death; two were treated conservative!}' and 
both expired. The presence of a congenital 
Table ii 

VARIOUS MALFORM.UTIONS RECORDED IN NINETY-ONE 
CASES OF CONGENITAL UMBILICAL HERNIA 

No. of Cases 


Alalforniations 

Meckel’s Divcrticiiluni 6 

Multiple and c.xtensive 3 

Anenceplialy 2 

Atresia of descending colon 2 

Spina kifida 2 


Nonrot.ation of large intestine i 

Epispadias 1 

Absence of common bile duct i 

Macroglossia i 

Cleft palate i 

Mare lip i 

Patent omplialocntcric duct i 

Mongoloid 1 

Imperforate anus i 

Stenosis of colon i 

Microcephaly i 

Hydramnion i 

Absence of the tibia, left 1 

Absence of right radius and ulna i 

hernia was not noted at delivery in three 
infants, the cord was ligated incarcerating 

Table iii 

STRUCTURES FOUND TO OCCUPY THE SAC 

No. of 
Cases 


A. Multiple organs 

Small and large intestine 13 

Liver and small intestine 9 

Small and large intestine, cecum, appendix, . 7 

Ileum, cecum and appendix' 5 

Small intestine, Meckel’s diverticulum 4 

Liver, small and large intestine 4 

Sm.all intestine, Meckel’s diverticulum, ce- 
cum, appendix 4 


Liver, small and large intestine, appendix., . 2 

Stomach, liver, intestine .and spleen i 

Cecum and appendix i 

Liver and gallbladder i 

Meart and abdominal contents i 

Liver, spleen, small and large intestine i 

Liver, stomach and small intestine i 

Liver, stomach, small and large intestine i 

Gallbladder, small and large intestine i 


Abdominal contents 3 

Total 59 

B. Single organs 

Small intestine 21 

• Liver O 

Meckel’s diverticulum 2 

Total 32 


n loop of ileum in one and a Meckel’s 
diverticulum in two. Obstruction super- 


vened in the former with a fatal termina- 
tion while the latter developed a fecal 
fistula which later was closed successfully. 

The hernial wall is composed of two 
avascular layers separated by a variable 
quantity of Wharton’s jelly. The external 
layer merges with approximately one-half 
inch collar of skin at the base of the tumor. 
The internal layer is continuous with the 
peritoneum. 

Several organs may occupy the sac. 
(Table iiia.) In about one-third of the 
cases the sac contained only one structure. 
(Table iiib.) 

The prognosis is influenced by several 
factors: the diameter of the defect, the size 
of the hernia and the elapsed dela}’’ before 
the intervention. 

Table iv 

DIAMETER OF THE NECK OF THE SAC IN RECORDED 
INSTANCES 

No. of Cases 


Dl.-imctcr 

Less than 3 cm 52 

More than 5 cm 26 


In most instances the diameter of the 
neck of the sac is less than 5 cm., however, 
a considerable number present a large 
defect. (Table iv.) It was interesting to 
note that in six recorded cases the defect 
extended from the symphysis to the pubis 
and four survived surgical repair. If the 
patient is seen early, a rather large defect 
must not influence the surgeon to forego 
operative procedure. The hernial defect 
must be closed eai'ly and preferably within 
the first six hours. (Table v.) 


Table v 

MORTALITY IN RELATION TO THE DEL.AY BEFORE SURGERY 


Delay 

1 

Patients 
Operated 
Upon j 

Patients 

Expired 

Percent- 
age Mor- 
tality 

To 12 hrs 

56 

12 

21.4 

12 to 24 hrs 

9 

4 

44-4 

After 24 hrs 

13 

s 

61.6 


After twelve hours of delay the mortality 
increases rather markedly. The inerease in 
mortality incurred with the delay of sur- 
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gcry resembles that found in cases of 
ruptured peptic ulcers. Resection of bowel 
or incomplete closure of the defect usually 
results in a mortality. Two patients c.vpircd 
following bowel resection, three following 
resection of a Meckel’s diverticulum and 
two of three following incomplete closure 
in which the liver was sutured into the 
wound. Of the nine patients treated con- 
servatively, only one survived. In patients 
subjected to delayed surgery or treated 
conservatively, peritonitis is the most com- 
mon cause of the fatal issue. One may 
safely conclude that surgical repair .should 
be attempted in praetieally any instance, 
particularly if the patient is seen early and 
there is the slightc.sl possibility that the 
defect may be clo.scd. 

In two of seventy-eight operations the 
hernia was repaired by the e.xtraperitoneal 
method. This procedure may be used when 
the hernia is quite small. The amnion and 
Wharton’s jelly arc removed from the 
underlying peritoneum, the sac manually 
inverted and the anatomical layers arc 
closed in turn. In one of the reported eases 
it was stated that the operator reduced the 
contents of the sac by twisting the cord and 
b}^ ligation at the base. Any of the possible 
contents of these hernia may be incarcer- 
ated by such procedure. 

In seventy-six cases the intraperitoneal 
method was used. An elliptical incision is 
made in the skin surrounding the base of 
the tumor. After ligation of the cord ves- 
sels, the peritoneal cavity is entered in- 
feriorly. By careful dissection the sac 
structures are removed with the cufl' of 
skin at the base. The hernial contents are 
reduced and the wound is closed in layers. 
Occasionally the peritoneal portion of the 
sac is densely adherent to the liver. No 
attempt should be made to remove it 
because of the danger of a profuse hemor- 
rhage. The adherent portion may be re- 
turned to the peritoneal cavity. No other 
surgery should be attempted if it can be 
avoided, such as the removal of the ap- 
pendix or a Meckel’s diverticulum. In 
cases in which the liver had occupied the 


sac and was irreducible, after enlarging the 
original incision, it has been sutured to 
the wound edges and partially exteriorized. 
One of three patients survived this proce- 
dure. In .some instances clTective reduction 
can be maintained and the wound brought 
into apposition only by the use of through- 
and-through sutures. 

Twenty-two of the sixty-two umbilical 
hernias were of the infantile U'pe. All his- 
tories indicated that they were noted during 
the first or second month of life. Four- 
teen were of the male and eight were of the 
female sex. Other evidences of maldcvelop- 
nient were infrequently seen. One infant 
presented a cleft palate and another an 
enlarged thymus. In the presence of an 
umbilical hernia a careful check of the 
inguinal regions should be made, for six of 
the twenty-two patients had bilateral 
inguinal hernia. 

In most instances the protrusion is 
through the superior quadrant of the um- 
bilical aperture since at this point the 
umbilical vein enters the falciform liga- 
ment. The fascial defect is usually of 1 to 2 
cm. in diameter; it was not larger in any of 
these cases. Usually the sac is empty except 
during crying or straining of the infant. 

Umbilical hernia of an infantile origin is 
responsive to mechanical treatment in 
children under five years of age. Treatment 
should be instituted as soon as the hernia 
develops. If effectively maintained, a cure 
may be expected within a few months. At 
this early stage it is recommended that the 
truss support be used for at least six 
months. If treatment is not instituted until 
after the first year, the mechanical support 
should be applied continuously for a year 
or longer. Some few cases in this group, 
however, will not respond. 

If the defect persists or increases in size 
after a thorough trial of the mechanical 
treatment, an operation is justified. Unless 
otherwise indicated surgery' is not ad^fisable 
before five years of age. The technic of the 
repair does not differ from that used in the 
adult, consisting of eradication of the sac, 
apposition of the recti muscles and trans- 
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verse overlapping of the fascia. If the blood 
supply seems adequate, the umbilicus may 
be preserved by placing the curved incision 
an inch or so inferior to the fascial defect. 

TAventy of the thirty-three adults re- 
called the onset of an umbilical hernia 
between the ages of twenty and thirty; 
however, many presented themselves at a 
later date for operation. (Table vi.) 

Table vi 

AGE AT TIME OF SURGERY 


Age No. 

21-31 7 

31-41 9 

41-51 9 

51-61 5 


The sex and race distribution is indicated 
in Table vii. 

Table vit 

SEX AND RACE INCIDENCE 


Sex 

No. 

j; Race 

No. 

Males 

8 

j; M’liite j 

20 

Females 

2*? 

Negro j 




’ Indian 

li 1 

J 

1 


Undue exercise, falls, direct injuries, 
suppuration at the umbilicus or rapid loss 
of Aveight may be occasional etiological 
factors. Obesity and multiple pregnancies 
seem to liaA^e a greater influence. (Table 

ATll.) 

Table viii 

POSSIBLE ETIOLOGICAL FACTORS 

Factors Incidence 

■Multiple pregnancies. . . 19 of 25 females 
Obesity 25 of 33 cases 

Thirty-three adult patients AA'ere sub- 
mitted to surgery. In most instances the 
defect AA-as of less than one inch in diameter 
and no defect aams found larger than three 
inches. As A\nth the infantile hernia the 
defect Avas at the point of the obliterated 
umbilical A'ein in the umbilical cicatrix. 
Diastasis recti AA-as the rather common 
finding in the female. The hernial coA'erings 
consist of the peritoneal sac, transA'^ersalis 
fascia and skin. Structures encountered in 
the sac are listed in Table ix. 

Strangulation is not an uncommon com- 
plication in the adult. Four of the thirty- 


three surgical cases presented strangulation 
of the sac contents. About one of eATry 
eight umbilical hernias AAnll strangulate. In 
tAA'o instances intestinal resection AA^as 
necessary. Simple release of adhesions 
sufficed in the other tAA^o cases. 

Table ix 
SAC STRUCTURES 
Structures No. of Cases 

Adherent omentum 17 

Adherent small bowel and omentum . . 7 

Adherent colon and omentum 2 

No structures in the sac 17 

There Avere no deaths among the tAventy- 
nine adult surgical cases. Of the four addi- 
tional cases AAuth strangulation, tA\^o 
patients expired. The operation of simple 
umbilical hernia is usually considered to 
present a mortality of from i to 3 per cent. 
With strangulation this mortalit}' Avill A'-ar}' 
betAA'een 30 and 50 per cent. 

These cases haA^e not been checked re- 
garding the percentage of recurrence. 
TransA^erse overlap of fascia is folIoAt^ed by 
a recurrence rate of about 10 per cent AA^hile 
that of other methods maA^ be as high as 
20 per cent. 

Preliminary preparation of the patient 
contributes to the success of surgery. Ade- 
quate AA'eight reduction can not be OA'^er- 
emphasized. The obese patient must be 
placed on a Ioav caloric diet AA'ith thyroid 
administration if the basal rate is beloAA' 
normal. An anemia is corrected, the cardiac 
status carefullj" CA'^aluated and the renal 
function thoroughly checked. In instances 
of voluminous hernias the use of the 
abdominal binder for a period of time is 
adAusable. 

Unless concomitant pehnc surgery is 
indicated the transA^erse overlap of the 
fascia is conceded to be the best type of 
repair. The hernial protrusion is enclosed 
by a transA^erse ellipitical incision; the 
underlying fascia is exposed by dissection 
of the fat to the neck of the sac at all 
points. The sac is entered at a suitable 
point at the neck. An}'^ adherent omentum 
is freel}' ligated and divided but not dis- 
sected. An adherent boAA-el is either care- 
fully dissected free or returned to the 
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abdomen with portions of the sac. After the 
peritoneum is closed, the recti muscles are 
brought into apposition, if possible. The 
authors prefer the use of continuous 
chromic catgut tor the peritoneum and 
interrupted chromic catgut for the muscles. 
The fascial flaps are overlapped trans- 
versely by interrupted chromic mattress 
sutures. The subcutaneous tissue is closed 
to eliminate dead space and a small soft 
rubber drain at this point is advisable. 
Meticulous hemostasis insures no post- 
operatiN'e hemorrhage. 

Should any indication of postoperative 
distention develop, the Levine nasal tube 
with continuous gastric suction must be 
employed. A low Fowler position and fre- 
quent turning of the patient allays pulmo- 
nary complications. Adequate intravenous 
glucose and subcutaneous saline are ad- 
ministered to insure an output of 1,200 to 
1,500 cc. of urine per twenty-four hours. It 
is essential that the patient remain in bed 
at least three weeks and wear an elastic belt 
for a year or longer. Undue weight gain 
must be avoided. 

St’MM.A.RY 

One case of congenital umbilical hernia 
may be encountered in every five thousand 
deliveries. One third of the cases of con- 
genital umbilical hernia will have more 
than one congenital defect. Gireful inspec- 
tion of the cord will preclude the ligation of 
a loop of intestine in a small congenital 
hernia. The hernial defect must be closed 
early and preferably within the first sLx 
hours. 

An inguinal hernia will be present in 
about 30 per cent of the infants with an 
infantile umbilical hernia. As a rule surgery 
should not be instituted for an infantile 
umbilical hernia before five years of age. 

Strangulation occurs in one of everv 
eight umbilical hernias of the adult type. A 
mortality of i to 3 per cent for surgical 
repair of the umbilical hernia is increased to 
30 to 50 per cent in the presence of strangu- 
lation. .Adequate weight reduction is im- 
portant and voluminous hernias should be 


subjected to an abdominal binder for a 
period of time. The surgical repair is best 
accomplished by the Mayo transverse 
fascial overlap. 
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B EPORTS of the results of the opera- 
tive treatment of hernia from general 
hospitals and surgical clinics are fre- 
quently seen in the surgical journals; how- 
ever, the hernia problem in mentally sick 
and mentally deficient patients, although 
known to many surgeons, has not been 
summarized in the literature very exten- 
sively, nor have the problems encountered 
in this group of patients been given due 
attention. Some writers’ - have stressed 
the psychiatric complications in surgical 
problems and the value of the psychiatrist 
in relation to surgery but very little atten- 
tion has been given to the problem from 
the standpoint of the actual handling of 
psychiatric cases by the surgeon. It is our 
purpose in this paper to summarize our 
experience at the Metropolitan State Hos- 
pital with fifty patients suffering from 
hernia who were treated by surgical 
measures. 

STATISTICS 

The series included thirty-one commit- 
ted psychotic patients and nineteen men- 
tally defective patients from the Walter E. 
Fernald State School. Psychiatric diagnoses 
are classified in Table i. There were forty- 
six males, twenty-nine from the Metro- 
politan State Hospital and seventeen from 
the Walter E. Fernald State School, and 
four females, two from the Metropolitan 
State Hospital and two from the Walter E. 
Fernald State School. 


Age oj Patients. These varied in age 
from the age of sixteen to si.xty-five plus. 
(Table n.) One notes that the Walter E. 
Fernald State School patients were all 
below the age of forty-five at the time of 
operation and that the majority of the 
Metropolitan State Hospital patients were 
above that age group. As the greatest 
percentage of recurrences occurred in the 
Metropolitan State Hospital patients this 
one factor lends itself to some comparative 
analysis. In a rather large series of adult 
normal patients reported by Longacre’ in 
the indirect group 65 per cent of the pa- 
tients were under thirty-five years of age 
and only 26 per cent were over forty-five, 
while 5 1 per cent of the patients with direct 
inguinal hernias were under thirty-five 
years, while 46 per cent were over thirty- 
five. In our group, 22 per cent of indirect 
inguinal hernias were under thirty-five, 
while 78 per cent were over thirtj'-five. In 
the direct inguinal hernias, 34 per cent 
were under thirty-five and 66 per cent over 
thirt3'-five. 

Type of Hernia. For hernias classi- 
fied as to type see Table in. Twelve pa- 
tients (Metropolitan State Hospital, eight; 
Walter E. Fernald State School, four) had 
bilateral inguinal hernias. As can be noted 
from the table sixty-eight, or 93 per cent, 
of hernias were of the inguinal tj^pU) 
which thirtj'-two, or 47 per cent, were 
direct inguinal hernias. The large propor- 
tion of the direct inguinal hernias occurring 


* From Metropolitan State Hospital, Waltham, Massachusetts. 
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in the younger age group of the Walter E. 
Fernald State School patients is to be 
noted. According to Watson® direct in- 
guinal hernia is infrequent, constituting 
only about 5 to 7 per cent of all inguinal 
hernias. It is stated that more recent views 


Table 1 


Number of 


Diagnosis Cases 

Schizoplirenia 15 

Alcoholic psycliosis 4 

Psychosis with mental deficiency 4 

Manic-depressive psychosis 3 

General paralysis i 

Tratimatic psychosis 1 


Psychosis with cerebral arteriosclerosis 

Paranoid condition 

Involutional psychosis 

Alental deficiency (W.E.F.S.S.) 


Imbeciles 11 

Morons 7 

Borderline i 


indicate that the percentage of direct in- 
guinal hernias may be as high as 25 to 30 
per cent.® A consideration of the condition 
of the muscles and fascia in a large propor- 
tion of these cases will be made below. Of 
this group five patients, or .7 per, cent, 
were incarcerated. The recurrent inguinal 
hernias were difficult to diagnose at times 
but the majority were of the direct type. 
Figure i illustrates the usual size and type 
of hernia encountered. 


Table ii 


Age Groups 

Number of C.nses 

M.S.H. 

WEFSS 

65-1- 

*> 

0 

60-65 

3 

0 

55-60 

9 

0 

50-55 

3 

0 

45-50 

3 

0 

40-45 

2 

4 

35-40 

4 

3 

30-35 

2 

I 

=5-30 

I 

4 

20-25 

0 

3 

1 5-20 

0 

4 


Type of Operatioii. These patients were 
all treated by surgical measures, which will 


be described below. There were no deaths 
as a result of the operation. One operation 
could not be completed because of the 



Fig. I. Usual size and type of hernia. 


patient’s poor condition incident to poor 
response to anesthesia. One patient died 
several months later of pulmonary tuber- 
culosis but did not have a recurrence of his 
hernia at time of death. Another patient 
died and, although there was no recurrence 
shortly after the operation, a satisfactory 
follow-up was impossible. 


Table hi 



M.S.H. 

WEFSS 

Indirect inguinal 



Right 

9 

2 

Left 

6 

I 

Direct inguinal 



Right 

9 

10 

Left 

8 

5 

Recurrent inguinal 

II 

7 

Postoperative 

2 

I 

Umbilical 

I 

0 

Omental 

0 

I 


Due to the fact that most of the hernias 
were inguinal (all except five) the end re- 
sults will be considered onl}^ in this group. 
There was a total of sixty-eight operations, 
two of which were not completed. Three 
different types of surgical procedure were 
used as follows: (i) The regular (Bassini 
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modified)* operation was performed on 
twenty-two A'letropolitan State Hospital 
patients and on ten Walter E. Fernald 
State School patients. (2) The regular 
operation plus the use of commercial fascia 
lata strips was performed on twelve Metro- 
politan State Hospital patients and on five 
Walter E. Fernald State School patients. 
(3) The regular operation plus patient’s 
own fascia lata strips was performed on 
seven Metropolitan State Hospital patients 
and on ten Walter E. Fernald State School 
patients. 

The Bassini operation^ was performed 
except that after excision of the sac the 
stump was transfixed to the transversalis 
muscle. In the cases in which fascia lata 
was used the Bassini operation was per- 
formed, and the fascia lata was used as 
sutures by weaving back and forth to form 
a sort of lattice work to approximate the 
muscles to Poupart’s ligament. 

Results of Operation. In the regular 
operative group there was no recurrence in 
fifteen patients or 46 per cent. These cases 
were re-examined after operation as fol- 
lows: four 3^ears, seven; three j^ears, three; 
tAvo j^ears, three; one j'ear, two. 

In the commercial fascia lata group, 
there was no recurrence in fourteen pa- 
tients, or 72 per cent. These cases were 
re-examined after operation as follows: two 
3' ears, six; eighteen months, five; one 3'ear, 
three. 

In the group in which the patients’ own 
fascia lata were used in the repair, there 
was no recurrence in twelve, or 64 per cent. 
These cases were re-examined after opera- 
tion as follows: four years, four; three and 

* (a) Incision 2 cm. above and parallel with the inner 
half of Poupart’s ligament, the skin being divided for 
a distance of about 10 cm.; (b) splitting of the fibers of 
the external oblique, from the e.\-ternal ring to a point 
slightly above the inguinal ring; (c) liberation and 
opening of the sac, with reduction of the contents; (d) 
removal of the sac flush with the peritoneum, after 
transfixation and ligation of the neck; (e) suture of the 
internal oblique and transx'ersalis muscle to the 
shelving portion of the inguinal (Poupart’s) ligament, 
underneath the spermatic cord which is elevated and 
retracted; (f) suture of the divided aponeuroses of the 
external oblique over the cord; (g) suture of the sub- 
cutaneous fascia and skin. 


one-half years, five; three 3’ears, one; two 
and one-half 3’ears, two. In this group of 
cases the best results were obtained in the 
commercial fascia lata group. One has to 
evaluate these figures with care in view of 
the fact that the cases were not followed for 
as long a period of time as those in the 
other groups. 

In summar3’ there was no recurrence in 
the entire group of patients in fort3’-tAvo 
instances, or 61.7 per cent. The greatest 
percentage of recurrences occurred in the 
Metropolitan State Hospital cases, as can 
be surmised from the following figures. 
Metropolitan State Hospital — no recur- 
rence, nineteen (67.86 per cent), Walter E. 
Fernald State School, fifteen (88.24 per 
cent), average of total, 75.6 per cent. 
Recurrence — Metropolitan State Hospital 
nine (32.14 per cent), Walter E. Fernald 
State School two (11.76 per cent), average 
of total, 24.4 per cent. 

Recurrence of hernias occurred in the 
indirect inguinal group in five instances, in 
the direct inguinal group in four instancy 
and in the recurrent inguinal group m 
twelve instances. We were unable to com- 
plete the operation in one case (two 
hernias); one patient died. Of the indirect 
inguinal group, one case recurred in a feu 
da3's, one in a period six to twelve months, 
two in a period between twelve to eighteen 
months, and one in a time interval between 
eighteen to twent3'-four months. In four 
instances the regular t3’pe of operation was 
used and in one instance the commercial 
fascia lata operation was used. 

Of the direct inguinal group, one case 
recurred in fift3'-six months, one in twent3’- 
eight months, one in tAvo months and m one 
case the exact time of recurrence aa^s un- 
knoAvn. The t3fpes of operation used AA'ere: 
regular operation, i ; commercial fascia 
lata, I ; patient’s OAAm fascia lata, 2. 

Of the recurrent inguinal hernia group 
se\mn cases recurred in less than three 
months, three in six to tweRe months, one 
in sixty months and in one case time 01 
recurrence Avas unknoAvn. T3'^pes of opera- 
tion used: regular operation, seven; com- 
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mercial fascia lata, one; patient’s own fascia 
lata, four. The problems associated with 
recurrence in the same patients are de- 
scribed more fully below. 

We should mention that the recurrences 
occurred in the majority of instances in 
patients who were operated upon at other 
hospitals the first time. Brief notes of their 
cases are made to summarize the nature of 
these cases. 

CASE REPORTS 

Case i. Psychosis with mental deficiency, 
imbecile, age 54, had been sufl'ering from a 
hernia for “many years” which was repaired 
for the first time in 1933 at another hospital. A 
second attempt at repair was made at tliis 
hospital in September, 1934, at which time it 
was noted that the previous repair had been of 
the Halstead type, with cord transplanted 
beneath the skin. A direct herniation was found 
through the fascia transversalis. The hernia was 
repaired on the right with patient’s own fascia 
lata. On October 29, 1934, the left hernia was 
repaired, the usual operation with transplanta- 
tion of the cord was used. The left hernia 
recurred shortly after the operation and was 
again repaired on January 4, 1935, at which 
time it was noted that anatomic landmarks 
were markedly obscured and the patient’s own 
fascia lata was used. This recurred shortly 
after operation and on March i, 1935, a left 
orchidectomy was done and the usual type of 
operation utilized, since which there has been 
no recurrence. Patient also has multiple 
sclerosis, a hypertrophied prostate and had 
previously been operated upon for papillary 
adenocystoma of the thyroid gland. 

Case ii. General paralysis, age 58, had been 
operated for the first time in 1935, and on 
March 28, 1936, a bilateral recurrent indirect 
inguinal hernia was noted. A fascia lata trans- 
plantation operation was done. The course 
was complicated by elevated temperature and 
four weeks later the hernia recurred. On July 
31, 1936, a bilateral repair, regular operation, 
was again attempted, and there was recurrence 
on the left shortly after the operation. 

Case hi. Patient, age 32, sufl'ering from a 
traumatic ps3'chosis, was operated upon Feb- 
ruar^^ 16, 1935. The wounds became abscessed; 
the patient kept them opened with his fingers 
in spite of supervision. He later stated that he 


did this because he did not wish to live and 
thought that if he infected his wounds this 
would hasten his death. The hernia recurred 
and he was re-operated upon September 9, 
1937; a fascia lata repair, commercial t^q^e, was 
done and the hernia did not recur. 

Case iv. The patient age 29, imbecile, had 
a right inguinal hernia present since birth, and 
was operated for the first time in 1930, with a 
recurrence in 1933 at upper end of the scar. 
Operation was performed here for the first time 
on June 6, 1936, his own fascia lata being used 
in the repair, with recurrence in March, 1937. 
Re-operation took place on Ma}-- 18, 1937, with 
a commercial fascia lata, without recurrence to 
date. 

In evaluating the results, various factors 
warrant serious consideration, the same 
factors that have to be kept in mind at the 
time that the original repair is considered. 
(Table iv.) At least 26 per cent were of 
more than one 3^ear standing and 16 per 
cent of more than five years standing as far 
as the clinical manifestations of hernia 
could be noted from the records. General 
gas-o.\ygen ether anesthesia was used in all 
cases except four, in whom spinal anesthe- 
sia was used. On this small number there is 
no object in trying to relate recurrence to 
the type of anesthesia used. It was the 
opinion of Longacre'* in his group of cases 
that “the difference in the percentage of 
recurrence as related to the type of anes- 
thesia used in the operation is very small.” 

Table iv 

Number of 


Duration of Hernias Cases 

30 years i 

26 years i 

23 years 2 

20 years 1 

5-10 j-cars 7 

2- 5 j-ears 4 

1-2.5 years 3 

6 months-i j'ear 8 

3 months-6 montlis 

(i postoperative) 8 

Less than 3 months 

(i herniation of omentum) 26 

Unknown 

(i umbilical, i postoperative) 12 


Various postoperative complications 
were noted: infected wounds in nine in- 
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stances; unexplained elevation of tempera- 
ture in fourteen instances; bronchopneu- 
monia in four instances; unexplained cough 
in two instances; postoperative atelectasis 
in one; swelling of the testes in two in- 
stances; distention in one instance. Of the 
patients who suffered recurrences after 
repair only four had an uneventful con- 
valescent period. Various associated find- 
ings were noted, the most important being 
the muscle and fascia deficiency; tissue 
turgor and poor muscle tone were en- 
countered in the majority of the abdominal 
walls. This was present in practically all the 
cases and to a ver3^ preponderant degree 
in seven cases. These must undoubtedlj'^ 
plaj'^ a large role in the recurrence of 
hernias after operation. The associated 
conditions of note were elevation of 
blood pressure, hemorrhoids, varicocele, 
hj'^pertrophied prostate, tumor of thjfroid, 
varicosities, cardiac complications, von 
Recklinghausen disease, congenital sj^philis 
and tuberculosis. Incarcerated hernias were 
found in five instances, scrotal hernias in 
seven. 

Chromic catgut sutures were used in all 
the operations with silk used in the skin. 
Although no special catgut sensitivity tests 
were made, no such phenomenon was 
observed. 

DISCUSSION 

The above brief case histories illustrate 
in part at least some of the difficult aspects 
of the hernia problem in mentallj" sick and 
mentallj" deficient conditions. There are 
alwaj's manj' factors to be considered which 
are present in the same cases, viz., the 
patient is often not onlj' a medical, neuro- 
logic and psychiatric problem but has 
distress occasioned by a hernia, Manj' 
patients do not complain of the sjTOptoms 
found in normals, i.e., bulging in the region 
without pain, but wait till the hernia has 
become quite large or has started to pro- 
duce definite distress, manj' times more 
objective than subjective. The cooperation 
so necessary in these cases is often lacking 
in the mentally ill; they will pick at their 


wounds; the}^ will refuse to stay in bed, etc. 
These problems can be minimized onlj’^ by 
the constant vigilance of the nurses and 
attendants who often must distribute their 
labors over manj'^ tasks. Limitation in num- 
bers of personnel is a familiar observation. 

There is one feature of interest — the rela- 
tively" greater incidence of direct inguinal 
hernias in mental cases as compared to 
normals. There is too little known of the 
distinctive forces leading to the occurrence 
of direct and indirect hernias to offer a 
satisfactory explanation of this paradoxical 
situation. We have mentioned the common 
findings at operation of deficiencies in 
muscle and fascia, both in structure and 
extent. It appears reasonable to assume 
that these deviations are perhaps part of a 
greater defect evidenced by the mental 
states leading to hospitalization, on the one 
hand to mental hospitals and on the other 
to hospitals for the mentally defective. In 
the latter instance this explanation appears 
more plausible since organic defect is more 
readily" visible and the variety" of somatic 
abnormalities is more extensive as well as 
more common. Dietetic factors as well as 
phy"sical exercise must also be considered 
from a theoretical point of view as causa- 
tive agents in producing muscle and fascia 
defects. However, the average patient in 
state hospitals eats a well balanced diet and 
takes part in sufficient phy"slcal stress as to 
diminish their importance as such causa- 
tive factors. 

The relation of the duration of the hernia 
and recurrence appear worthy" of some 
comment. It is obvious that there is a direct 
ratio of age of hernia to size of hernia and 
consequent strains upon fascia and muscle. 
Nevertheless, it is our experience that this 
becomes important only' insofar as the 
condition of the fascia and muscles varies 
from good or poor. Indeed it is not implau- 
sible that the common finding of poor 
tissues accounts for the size of the hernia 
even in early cases. The choice of operation 
is determined by" the condition of the tis- 
sues at time of operation. We are of the 
opinion that reinforcing measures, such as 
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fascia lata, become imperative when poor 
fascia and muscle are encountered. In 
extreme cases, orchidectomy is advisable 
to obviate the recurrence which experience 
teaches is almost inevitable in such cases. 

The relative advantages and disadvan- 
tages of commercial fascia lata and auto- 
genous fascia lata can not be satisfactorily 
determined from the small number of cases. 
In our series commercial fascia enjoys a 
slight advantage from the point of view of 
percentage of recurrence. Additional ad- 
vantage accrues from the lack of additional 
operative work required, with consequent 
increase in total time of operation, as well 
as added nursing care and discomfort to the 
patient. The latter, from our point of view, 
becomes an important factor. We have, 
however, had none of the complications 
feared by removing the patient’s own fascia 
lata, such as rupture and herniation of 
muscles nor infections of the thigh opera- 
tions. In the case of commercial fascia lata 
where postoperative infection of the herni- 
orrhaphy occurred, it could not be satis- 
factorily determined whether this was the 
result of the fascia lata or the patient inter- 
fering with the normal process of postoper- 
ative sterility and repair. On the whole, we 
are inclined to continue the use of commer- 
cial fascia lata because of its advantages as 
already discussed. We are furthermore dis- 
posed to believe that it is the method of 
choice in the majority of herniorrhaphies 
performed on mentally ill and mentally 
deficient patients sufl'ering from hernias 
even where extensive tissue defect is not 
present. The extended use of fascia lata 
repair in non-psychotic and non-defective 


groups suffering from hernias is worthy of 
serious consideration. 

SUMMARY 

1. A follow-up of hernia repair in fifty 
mentally sick and mentally deficient pa- 
tients is presented. 

2. Nineteen patients were more than 50 
years of age, twenty-four patients were 
between the ages of 25 and 50. 

3. There was a total of seventy-three 
hernias, 93 per cent, or sixty-eight of which 
were inguinal; 47 per cent, or thirty-two 
were direct inguinal hernias. 

4. Six patients had been previously 
operated upon elsewhere with many years 
interval since the original operation. The 
largest percentage of recurrences occurred 
in this recurrent inguinal group of cases. 

5. Sixty-one per cent of the hernias did 
not occur with a follow-up of one to four 
plus years duration. Seventy-five per cent 
of the patients treated did not have a 
recurrence. 

6. Some of the difficulties in the manage- 
ment of patients of this type are pointed 
out. 

7. The type of operation among this 
group of patients is considered. 
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T he pathologic diagnosis, “lympho- 
sarcoma,” usually implies a fatal 
outcome. The life expectanc}'- after 
diagnosis averages two years; 85 to 95 per 
cent of patients die before the expiration of 
five years and survival for a period of ten 
years is extremelj’’ rare.^'- In our files we 
have found three cases with survival period 
of six, eight and eleven years, respectively. 
At the present time there is no evidence of 
the disease in any of the three patients. The 
diagnosis was made histologicallj’^ and 
found support in clinical observation and 
gross study. We do not believe that these 
lesions are benign lymphomas, a condition 
so rare and so nondescriptive that its 
existence finds repeated denials. Because 
unmistakable evidence to support the 
diagnosis was present, we prefer to consider 
that two of the patients were cured by early 
operation and one enjoj^s the rare distinc- 
tion of spontaneous regression. We are fully 
cognizant of the difficulties in diagnosing 
primary malignant tumors of lymphnodes 
and we make no claims to infallibility, but 
each slide has been reviewed bj'- at least 
four competent pathologists and their con- 
clusions have been identical. We, therefore, 
record these cases for an}" light that may be 
thrown upon such an unfaA"orabIe disease 
and for any hope that thej" ma}" offer to the 
patient and physician. 

REPORT OF CASES 

Case i. A white male, aged 37 j"ears, was 
admitted to tlie University Hospital February 
2, 1934. For eight months he had noted progres- 
sive general lassitude, anorexia and vague 
indigestion. Nausea and vomiting, without 
relation to meals had developed during the 
previous few weeks. There had been moderate 


loss of weight for three months. The few days 
prior to admission he thought that he had fever 
which n-as accompanied by “fever blisters.” 

He appeared somewhat wasted and pale. A 
seal}" dermatitis was obsert’ed on the dorsum 
of the hands. The superficial h'mphnodes u'ere 
palpable. The abdomen was on a plane with the 
thorax and was tender to deep pressure in the 
epigastrium. ErjThrocjTes numbered 4,100,000 
per cu. mm. and hemoglobin was estimated at 
85 per cent. The leukoct-tes totaled 7,000 per 
cu. mm.; 69 per cent were polymorphonuclear 
neutrophiles, 24 per cent lymphocjTes and 7 
per cent were monocjTes. Fluoroscopic exami- 
nation with an opaque meal revealed an irrita- 
ble pylorus and a suggestive filling defect. 
Occult blood was present in the feces. The 
gastric fluid contained an excess of free h3'dro- 
chloric acid. Wassermann and Kahn reactions, 
on the blood were negati^'e. The clinical im- 
pression was chronic peptic ulcer of the p5’lorus 
with partial obstruction. 

For one month a modified sippy regime failed 
to relieve the s3miptoms. Nausea and vomiting 
persisted and loss of weight was progressive. 
Surgical interference was deemed advisable. At 
operation a diffuse induration of the pjdorus 
was noted. The serosa of the stomach was 
studded with small, firm nodules which were 
more numerous near the cardia. A posterior 
gastroenterostoni}" was performed and two 
small serosal nodules were removed for his- 
tologic studj". The postoperati^"e diagnosis was 
carcinoma of the stomach with b^mphogenous 
spread to the serosa. The patient hiade an 
uneventful recovery and despite refusal of 
postoperative radiation therapj" he gradual!}" 
regained his health and is now living and well, 
six years after operation. 

The histologic diagnosis was lymphosarcoma. 
The two small sections of tissue, without evi- 
dence of capsules, were 0.5 and 0.7 cm. in 
diameter. Microscopically they were composed 
of adipose tissue which was diffusely infiltrated 
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by a nc\vgro\%a:li of small spherical cells which 
resemble lymphoblasts. The cytoplasm Avas 
scant and generally indistinct and the nuclei 
were hyperchromatic. Many mitotic iigures 
were seen, d'he cells were supported by a deli- 
cate reticulum and there was no orderly 
arrangement. Gradual replacement of the fat 
cells could be observed. (Figs, i and 2.) 

Casu 11. A white male, aged 26 years, was 
admitted to the hospital .May 14, 1932.^ Me 
bad noted a swelling at the angle of the left 
jaw for three weeks. As the mass gradually 
increased in size it became tender to pressure 
and later painful. Five years previously he 
had a similar mass on the opposite side which 
had been removed surgically and no pathologic 
examination was made. Two years previously 
a swelling at the site of the present tumor had 
completely regressed after incision. 

He was well nourished and developed. A 
firm, freely movable mass 4 cm. in diameter 
was noted at the angle of the left jaw. It was 
slightly tender. There was no evidence of dis- 
ease of the nose, mouth, throat or ears. The 
inguinal lymphnodes were palpable. Hemo- 
globin was 83 per cent and the leucocytic count 
5,000 per cu. mm. Polymorphonuclear neutro- 
philcs were 57 per cent, lymphocytes 40 per 
cent, monocytes 2 per cent and eosinophilic 
leucocytes 1 per cent. The W’assermann reac- 
tion of the blood was negative. The node was 
removed and a pathologic diagnosis of lympho- 
sarcoma was made. Over a period of three 
weeks he received i,6oo roentgen units of 
therapy at the site. The patient is living and 
well eight years after removal and there has 
never been any recurrence or spread. 

The gross specimen was a cellular encap- 
sulated mass 4 by 3 by 3 cm. and on section was 
grayish, gramilar and slightly lobulated. Micro- 
scopically, the capsule of connective tissue was 
hioad but was invaded by tumor cells. The 
architecture of the lymphnode was destroyed 
by a new growth of moderately sized cells with 
round, vesicular and hyperchromatic nuclei and 
scant cytoplasm. There was slight variation in 
the S', re oi the cells. These tumor cells grew in 
irregular strands and groups throughout the 
lymphnode and were replacing the easily 
rrvognirable pre-exi.^ting lymphocytes. Many 
mitotic figures were seen. Karryorrhexis was 
prominent, (Fig. 3,) 

C\sr ui. .\ white female, aged 4“ years, 
was admittcvl to the hospital May 1 2, 1020- She 


was a nervous individual with multiple com- 
plaints, chief of which were general lassitude of 
three or four months' duration and frequent 
attacks of diarrhea. Two months previously she 
had noticed a painless mass in the left inguinal 
region. The mass had slightly increased in size 
during this period. 

.•\n enlarged inguinal lymphnode. the size of 
a lemon, was the only significant physical lind- 
ing. This was linn, fixed but not tender. The 
erythrocytes numbered 4,200.000 per cu. mm. 
and the hemoglobin was So per cent. Leukocyte 
count was 6.100 with 6" per cent polymor- 
phonuclear ncutrophiles. 23 per cent lympho- 
cytes. 6 per cent monocytes and 4 per cent 
eosinophilic leukocytes. The M assermann reac- 
tion on the blood was negative. The enlarged 
inguinal lymphnode was fixed to the surround- 
ing tissue and was removed by blunt dissection. 
1 his was followed by roentgen ray therapy of 
1.200 R. units over a period of five months. 

Tlie lymphnode, 4 by 4 by 2 cm., was limited 
by an apparent librous and fatty capsule. The 
cut surface was uniformly grayish and granular. 
Small yellow foci of fat, incorporated in the 
grayish tissue peripherally, indicated capsular 
invasion. .A curved librous strand, continuous 
above and below with the capsule, separated 
the lymphnode into two unequal parts. The 
specimen seemed to represent a single node 
whose capsule had been penetrated. The node, 
however, was delimited by a pseudocapsulc. 
Microscopically almost all of the architecture 
was obliterated, because only an occasional 
follicle could be seen. The sinuses were not 
apparent. The cells resembled lymphoblasts, 
the nucleus was round, vesicular, hyperchro- 
matic and the cytoplasm was scanty. Some 
larger cells were present and there was an 
occasional true tumor giant cell. The capsule 
was invaded by these cells and they grew irregu- 
larly into the fat. The librous strand seen 
grossly is a broad sheet of loose collagenous 
connective tissue and on one side the cells arc 
seen to have destroyed the pre-existing lymph- 
node and have extended througli this strand 
into the adipose tissue. The patient is living 
eleven years after operation and there is no 
evidence oi recurrence or extension. (Fig. g.i 

DISCUSSION 

The survival period is not ncccssariiv a 
criterion for cure ol a malignant disease, 
but absence ot recurrences and mctastase> 
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^vel•e studied. These ^vere distributed along 
the lymphatics and presented a mass of 
lymphoblasts which were invading the sur- 


of lymphosarcoma. Surgical interference, 
other than relieving the obstruction, can- 
not be given credit for a cure in the first 



Fig. 3. Case 11. Section from Ij-mplinodc. 
Pre-c.\isting lympiiocj’tes are being re- 
placed by a new growth of larger cells 
which resemble lymphoblasts. The archi- 
tecture of the node is destroyed. Hema- 
toxylin and cosin stain. X 120. 

rounding tissues. In Cases ii and 111 the 
primary newgrowth was probably removed 
completely. There was destruction of the 
architecture of the lymphnodes by a new- 
growth of lymphoblasts, invasion of the 
capsule, and in Case 11, replacement of 
pre-existing lymphocytes by a more ana- 
plastic type of cell could be observed. In 
each patient the existence of inflammatory 
foci was sought for but not found. The 
blood picture and clinical course eliminated 
the possibility of leukemia and infectious 
mononucleosis, and in all three the Wasser- 
mann reaction on the blood was negative. 
In diffuse hyperplastic tuberculous lymph- 
adenitis, the degree of recticulo-endothelial 
hyperplasia is characteristic. 

We are, therefore, forced to the diagnosis 


Fig. 4. C.^sc in. Section from lymphnodc. 

Rcm.iins of the original capsule arc repre- 
sented by fibrous strands which have 
been penetrated by the new growth. 

Adipose tissue is incorporated in the new 
growth. Hematoxylin and cosin stain. 

X 120. 

case. A mistaken diagnosis or spontaneous 
regression are the only alternatives. Re- 
cently, Taylor* in a review of 1 52 cases of 
lymphosareoma of stomach found that 
thirteen patients were living and well five 
to twenty-two years after the diagnosis. 
Seven of them were treated by surgery 
alone, two by surgery and radiation and 
four by radiation alone. He concluded that 
radical surgery was the treatment of 
choice. It is interesting to note that in one 
of his patients the surgleal incision passed 
through the newgrowth and yet without 
radiation the patient is living nearly six 
years afterwards. Another patient with 
definite metastases received only 1,380 
roentgen units of treatment and has sur- 
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vived seven years. Archer and Cooper® 
found ninety-four additional cases to those 
of Taylor and in these there were thirteen 
five-year suiAuvals, one with surgery alone, 
four with surgery and radiation and eight 
with radiation alone. He was impressed by 
the fact that inadequate surgery and radia- 
tion have effected five-year cures of lym- 
phosarcoma of the stomach. It seems 
evident from these recent reports that 
lymphosarcoma of the stomach not infre- 
quently undergoes spontaneous regression. 
However, in our other two cases it is possi- 
ble that the tumor was removed sufficiently 
early to cure the patient. The absence of 
recurrences and metastases does not negate 
a diagnosis of malignancy in other neo- 
plasms and should not in the case of 
lymphosarcoma. If we consider that Ij'^m- 
phosarcoma begins in a single node or 
closely related nodes, surgical removal, 
before extension into the surrounding tis- 
sues or lymphogenous spread to other 
lymphnodes, should result in a cure. 

SUMMARY 

Three clinical cures of lymphosarcoma 
are reported. 


Spontaneous regression occurred in a 
lymphosarcoma of the stomach, after surgi- 
cal relief of obstruction. 

Surgical removal of early lymphosar- 
coma of a Ijrmphnode resulted in a cure in 
two patients. 

None of the patients received adequate 
roentgen-ray therapy. 

We wish to acknowledge the courtesy of Drs. 
W. H. Goodrich, C. D. Ward and P. B. Wright 
for permitting the presentation of these cases. 
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THE USE OF ILIAC BONE IN FACIAL 
AND CRANIAL REPAIR 

J. Eastman Sheehan, m.d. 

Professor of Plastic Reparative Surgery, Polyclinic Hospital 
NEW YORK, NEW YORK 


C ONDITIONS inviting surgical inter- 
vention in the cranial and facial 
areas are attributable to malforma- 
tion or to injury. We are here concerned 
with such conditions as relate to loss and 
displacement in the bony framework of the 
head. 

Malformation, for example, is a congeni- 
tal condition which applies to the mandible, 
superior maxillae and nasal bones. The 
mandible, cheek bones and outer nose are 
notably susceptible to displacement by 
impact. Definite losses of bone are pro- 
duced by other orders of injury. A dis- 
placed zygomatic arch may be susceptible 
of being raised by leverage and the facial 
contour so restored; on the other hand, 
in many instances depressions caused by 
injury can be restored to true surface level 
only by bone or cartilage replacements or 
insertions. The level changing material may 
be artificial, as stent, or it may be cartilage 
or bone. If bone, there will be need for 
choice of the donor area. The bone that 
experience has shown to be best for other 
areas of repair may not be best here. 

What dictates election for one bone 
substance rather than another is recogni- 
tion of dift'erences in quality and structure. 
Bone of notably compact structure is 
best in some conditions, while cancellous, 
“spongy” bone is better in others. It is 
because the ilium is the best provider of 
“spongy” bone that it pi'esents the most 
advantages in replacements in facial and 
cranial repairs. 

The general excellence of cartilage is not 
to be disregarded. It would be the perfect 
material lor many of these repairs were it 
not for two limitations: One is. that it has 
a tendency to curl, thus producing, in time. 


a twist that spoils an otherwise perfect job. 
The other limitation is that it may work 
loose from an association with bone and 
create a new distortion. Cartilage has the 
invaluable property of being lymph nour- 
ished. As a lymph supply is present in any 
situation in which it may be placed, its 
viability is not impaired by complete de- 
tachment from its original surroundings. 

Other grafts are less favorably endowed. 
For example, the free full thickness skin 
graft has its nerves and vessels put out of 
action when it is raised; it cannot live 
without them and must await their restora- 
tion. Similarly, bone is nourished by blood 
vessels whose continuity is interrupted 
when it is excised. 

Bone surface, however, becomes adher- 
ent to bone surface by the true adhesion of 
osteogenesis, whereas cartilage becomes 
affixed to bone only by a medium of connec- 
tive tissue; and while over a small area the 
fixation may be so firm that only by the 
chisel can it be released, in larger amounts 
it may yield to displacement by even the 
mild action of adjacent soft tissues or by its 
own tendency to curl. The removal of the 
perichondrium lessens but does not with 
certainty remove the probability of curling, 
but no one can foresee what may be the 
influence of changes in the body chemistry 
which result, now and then, in some change 
in the structure of the cartilage tissue. 
Cartilage inserts will nicely eliminate many 
a facial depression and restore the surface 
level; but if it begins to curl, the result is an 
equally objectionable protrusion. Consider- 
ations such as these made it imperative to 
consider the substitution of bone for carti- 
lage as a more dependable material of 
repair. 
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Bone, however, is permeated by blood 
vessels. Its utility as a transplant is gov- 
erned, at least to some extent, but its ca- 


Time is an element of importance in the 
surgery of repair. The longer it takes for a 
bone graft or anj’’ graft to revive, the less is 



Fig. 1. A, exposition of ilium for removal of small grafts from its outer aspect. 
B, nasal support grafts. Thej’ vary from one and one-fourth to one and three- 
fourths inches long; one-eighth to one-fourth inch thick. 


pacity for resuming vascularization. Bone 
that is best adapted to such restoration 
commands a preference over bone in which 
it is less rapid. Uncertainty as to the 
viability of a bone transplant, for this or 
other reasons, is expressed in the accepted 
surgical maxim that, to live, bone must be 
in contact with bone at both ends of the 
graft. It must be sustained from within, 
whatever may be added in the way of 
sustenance from the tissues that invest it. 
But when a bone graft lives in contact with 
other bone, the two become inseparable 
through osteogenesis. There is no confusion 
such as is met with when cartilage twists or 
slips. 


the assurance of success. If the density of 
the bone is such that it offers resistance to 
infiltration of blood supply, nothing much 
can be done to accelerate the process. On 
the other hand, if the graft is of such 
composition that vascular return is facili- 
tated, the repair moves rapidly to a success- 
ful conclusion. Hence we depart from the 
broad ground that bone is bone, and seek 
the source of a supply that will afford, 
in this direction, advantages that other 
sources do not. In relation to the repair in 
the facial and cranial areas, iliac bone does 
possess this advantage. 

It is well to remember that there is much 
about bone of which we are none too sure. 
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Conflicting opinions are held by high The question that arises is whether, if 
authorities, who cannot all be right nor all the weaker bone is used, it will in the new 
be wrong. There are those who hold that situation be equal to the demand made 



bone growth proceeds from the periosteum, 
and those who consider the periosteum a 
mere inclosing membrane whose impor- 
tance diminishes as it becomes thinner with 
advancin" years. There are some who hold 

O 

that the periosteum facilitates vascular 
communication, and others who are com- 
mitted to the precisely opposite view. 
There are hard, compact bones, at and just 
below the surface, with all the strength 
needed for their special functioning, and 
there are other bones so placed that there is 
seemingly less need for strength, and in 
which cancellous, even “spongy,” bone is 
found in larger proportion, but is just as 
truly bone as the other. 


upon it; and whether, if the more compact 
bone is used, it will lose some of its strength 
because of slow vascular return or for any 
other reason. As to the periosteum, at least 
we know that we cannot have it on both 
sides of a graft. Is the graft, then, better for 
having it on one side, or can it be dispensed 
with on both sides without danger of that 
exfoliation which some consider to be the 
inevitable consequence of its being with- 
drawn? In its normal situs, the proportions 
of animal and mineral constituents of bone 
are suited to the immediate needs. Will 
they, or is it necessary that they should, 
remain in the same proportions in the new 
situation to which the graft is transplanted? 
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The mineral content may be as high as 70 
per cent. Have we the assurance, or do we 
need it, that there will be no absorption of 
the mineral content under the new vascular 
conditions? Even as to the animal constitu- 
ents we cannot be too sure. There is no 
certain guide, as yet, to determine how long 
the cells of bone continue dormant, or how 
soon they become lifeless. What I do know 
is that after a bone graft had been in sterile 
medium for some time I used it to construct 
a nasal bridge, and after a year there is no 
sign of its not being entirely adequate. 
There is still much to be learned from 
that rermement of the process of trial and 
error which we call research. 

The application of these reflections is 
indicated if we consider, for example, what 
happens when we have to do with such a 
case as that in which the frontal bone 
covering of the frontal sinus has been 
crushed in on one side or both. The facial 
symmetry has been impaired. The surface 
level has been depressed. In the replace- 
ment to restore it there will be no hesitation 
in preferring bone to cartilage; but in 
choosing the donor area a controlling con- 
sideration will be that the bone graft must 
be shaped to a form that will restore the 
esthetic balance of the face. A reminder of 
the procedure will explain wh}' the operator 
must ponder the differences between one 
donor bone area and another. 

A plaster cast of the injured area shows 
the nature of the depression. With a mould 
of stent, a pattern can be made of the bone 
implant that will restore the normal con- 
tour. With this, after inspection of the bony 
base, a model of the graft can be fashioned 
using a piece of bone to be had from the 
nearest butcher. At once it becomes evident 
that the graft must be shaped to conform 
to the curx'ed surfaces of the pattern. No 
Hat, hard bone will serve for this manipula- 
tion as well as a “spong3^” bone substance 
will. The curved outline of the ilium and 
the readily' shaped material within that 
curve at once suggest the best available 
choice. The onl}' remaining question is 
whether the transplant of soft bone has the 


strength that should be provided in that 
region. Except against violent impact, 
there is no doubt that the protection is 
ample. 

In other cranial areas, the same consider- 
ations apph' to ftlling depressions caused by 
the bones being crushed in. ^^'here there 
has been actual loss, or where a surgical 
defect is to be made and subsequently 
covered, the advantages offered by the 
curved iliac bone ma}' not be so impressive. 
W’herc protection of the brain is an issue, 
there can be no rule of thumb. Ordinarily, 
the borders of such defects arc brought to a 
more or less circular pattern, with half- 
thickness bone bearings upon which simi- 
larh' halved edges of the graft will be 
stepped A graft of hard bone ma\’ serve, 
but the iliac bone with its curved surface 
commends irsclf as an aid to the solution of 
man\- such problems. 

A fairly familiar effect of pressure injury 
in the superior maxillary area is the dis- 
placement or fracture of the zygomatic 
arch. If it can be raised by leverage applied 
from the temporal area, no replacement is 
necessary; but in some instances there must 
be such replacement, and, for the same 
reasons that apply in the frontal area, 
recourse should be made to the easily 
shaped iliac graft. It ma}- be mentioned 
that in such situations the iliac graft dis- 
plays a rcsisrance to infection and a capac- 
ity for reco\ er3- when drainage is necessarv, 
all of which adds to the esteem in which it 
is held. 

Another t\’pe of injury is that in which 
the antrum, the malar bone, perhaps the 
infra-orbital border, are crushed in, with 
resultant facial depression. There is little 
or no prospect of readjusting the depressed 
structures. One should have recourse to an 
onlaj" graft over the whole area with possi- 
bly' some local replacement in the orbital 
section. As maj' be imagined, these exten- 
sive onlaj’s inserted below the soft tissues 
maj' present postoperative problems, of 
which infection and the effort to expel are 
not the least. Here again there appears to 
be, in the “spongy” bone of the ilium, an 
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exceptional capacity for surviving these 
threats with the aid of drainage, that is 
possessed in lesser measure by the harder 
compact bone. 

The goodly size of many of these onlays 
reminds one that in certain war wounds, in 
which the cranial loss is very extensive, the 
possibility of recourse to the ilium on both 
sides with the quantity of curved trans- 
plants they combine to supply can be a 
great solace to the operator who has such a 
defect to deal with, as was my experience 
when I joined the White forces in the recent 
war in Spain. 

The congenital maxillary deficiency to be 
observed in the plane next to the dental 
area does not call for bone graft. Here the 
correction of level is best attained by a 
removable dental appliance resting within 
a buccal inlay. 

Transplants to the mandible are used for 
the purpose of adding to its length. This 
may be necessary when, after injury, or 
from congenital inadequacy, dental mal- 
occlusion and attendant evils call for some 
lengthening of the lower jaw. Here a graft 
of hard bone, as from the tibia, may serve 
the purpose; but it can be said that the 
choice might well be the iliac graft, because 
of its many advantages. This graft includes 
a curved border that goes nicely with the 
natural underturn at the lower maraiin of 
the mandible and is also readily shaped to 
adapt it to the “steps” fashioned in the 
parts it is to hold together. Ability to con- 
form it accurately to measurements made 
in advance, resulting facility of operation 
and minimum delay in subsequent co- 
ordination with its host, still further com- 
mend the iliac siraft in these corrections of 
the mandible. 

Advancement of the mandible ma}- or 
may not be associated with correction of 
the receding chin. The condition may exist 
when there is no accompanying dental 
malocclusion. Independent correction may 
be effected by introducing cartilage or bone 
to overly the symphysis in such thickness 
as will correct the recession and produce 
an acceptable contour. The difliculty with 


cartilage is that it may work loose because 
of the imperfect binding of cartilage to 
bone by connective tissue. This distortion, 
since it can be foreseen as possible, is to be 
averted. A rounded bone graft, united to 
the mandible at the symphysis, is not 
subject to such shifting once the osteo- 
genesis has got well under way. It is obvi- 
ous that, since there is modelling to be 
done, the easily manipulated iliac bone is 
not to be overlooked in this correction. 

Consideration of the relative advantages 
in the use of bone and cartilage in recon- 
struction of the nose opens a somewhat 
wider field of discussion. We may exclude 
from it all application to those instances, 
and they are many, in which the correction 
can be effected by readjustment of the ex- 
isting elements. If the nasal bones, though 
displaced by trauma, can be brought to an 
arch of proper height, the nasal septum be 
fitted to continue the line of the dorsum 
and serve as a buttress for the surrounding 
tissues, the cartilages of the alae and the 
columella be readjusted to give form to the 
nostrils and nose tip and any small depres- 
sion on the dorsum be filled by morsels 
excised and saved in this latter process, no 
question of either bone or cartilage trans- 
plant supervenes. 

That question does arise when the de- 
struction is so serious that to give form and 
support to the nose some firm material 
must be added to the structure. If cartilage 
is used it must be taken from the costal 
crest, an undertaking of considerable mag- 
nitude surgically for the small amount of 
cartilage to be taken. Apart from the exten- 
sive character of the nerve block and the 
insult to the tissues, the possible perfora- 
tion of the pleur sac is to be apprehended. 
If cartilage can be excluded, resort must be 
made to bone. The tissues, as a rule, will 
not tolerate such foreign substances as 
ivor\-, silver or gold. In this reparative 
surgery of the nose the experience with 
bone in the earlv vears was not encourag:- 
ing. There was observed a tendency to 
absorption of the bone substance at the end 
of the transplant distal from its attachment 
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at the glabella. That, of course, resulted in 
a letting down of the tissues at the nose 
tip, a condition ruinous to the repair. It is 
probable that, in at least some instances, 
the bone chosen for the transplant was 
drawn from sources which surgeons had 
relied upon in bone grafting of other kinds. 
Whether the failure was due to the texture 
of the material chosen or to some other 
reason, the use of bone in nasal replacement 
gave way, generally, to the employment of 
cartilage. The .flaw in regard to cartilage 
was its tendenc}’ to twist, to the disadvan- 
tage of the line of the dorsum. It is fair to 
say that this limitation has been more 
repugnant to the eye of the surgeon than to 
the majority of such patients as were 
affected by it, for these are content, in 
reason, with the impro^’ement over the 
original condition and do not complain. 

Experience gained in recent years in the 
use of the soft bone of the ilium in trans- 
plants in a diversity of other procedures has 
led to a reconsideration of the earlier deci- 
sions. The facility of vascular renewal dis- 
played by this soft, “spongy” bone was 
something to work with. If this could be 
depended upon, it appeared probable that 
such a bone graft would provide an accept- 
able and durable division wall for the nose 
and an adequate support for its tissues, if 
the septum was incapable of ser\-ing those 
uses. 

This deduction has been Justified by 
results, but there are some limitations to be 
noted. There is no problem as far as relates 
to contact between the transplant and the 
nasal bones if there are remainders of these 
last sufficient to establish contact from the 
glabella to the lower end of the bony arch. 
If, however, the transplant is carried, un- 
supported otherwise beyond that last point 
of contact of bone with bone, it becomes 
a nice question as to how far the projection 
should extend. The answer appears to be 
that if the extension is for only a short dis- 
tance, the extension derives sufficient sus- 
tenance from the main body of the bone; but 
if the e.xtension is carried too far in the di- 
rection of the nose tip, an expedient to 
which the temptation may be great, the 


old rule that bone must be in contact with 
bone at both ends is apt to assert itself, the 
penalty for overconfidence being absorption 
at the bone end and drooping of the nose 
tip. Experience points to an underestima- 
tion of the possible security of extension 
rather than to an assumption of even 
minimal risk. 

The inadequacy of the septum is what 
leads to this temptation. If it can sustain 
the line of the dorsum, no bone transplant 
is needed beyond the end of the bony arch. 
If, evidently, it is not, the wiser plan is to 
so shape the bone graft that one end can be 
given contact with bone at the spine of the 
maxilla, even if to effect that contact it is 
necessar}' to discard some part of the 
septum. In ex'treme instances, the bone 
graft may replace the whole of the carti- 
laginous septum clear back to the eth- 
moidal process. In removing part or all of 
the septum the perichondrium and its 
investing membrane are spared. Their en- 
suing contact with the bone are an aid to 
renewed vascularization, A bony midwail 
of the nose ma}' not be as pliable as one of 
cartilage, but the patient will accustom 
himself to the difference. The iliac graft 
does, in fact, do well in these conditions. Its 
surfaces have been obsen'ed to take on a 
cortex that adds to its firmness. There are, 
it is true, the perils of infection. One may 
not be be too much surprised if, for this 
reason, a part of the graft proves to have 
been absorbed and must be replaced. Here 
again, however, note is to be taken of the 
high resistance to infection that the iliac 
bone seems to possess. Some remarkable 
instances of this have been within my own 
experience. 

A consideration of importance is that the 
bone from which the graft is taken is more 
readily approached than is the costal crest, 
the source of cartilage grafts. With proper 
precaution, the graft, if in small quantity, 
can be taken from between the curved 
surfaces of the ilium without e.xposing the 
patient to much postoperative pain. It is 
always well to bear in mind that unneces- 
sary insult to the muscles that find attach- 
ment to its anterior surface may result in 
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lameness and in pain; and that the inner 
surface, which it is sometimes desirable to 
take, immediately adjoins the peritoneal 
cavity. And, of course, no one would ven- 
ture upon intervention without careful 
provision for the respect that is due to the 
vessels and nerves. 

SUMMARY 

The iliac bone presents to those who 
engage in an intensive effort to perfect the 


methods of repair of facial and cranial 
injuries and deformities a definite addition 
to the resources at their command. Its 
location, its form, its texture, its proved 
viability in new situations, its capacity to 
overcome incipient infection, the relative 
facility with which it can be shaped, all 
commend its use. What is more to the 
purpose, the expectations founded upon 
these qualities have been fulfilled under the 
test of experience. 


Addition: We wish to add the following biographieal notes to the write- 
up of Dr. Henry Hamilton Moore Lyle, whieh appeared in our January 
issue, page 20. Dr. Lyle was appointed to the Field Staff of the Chief 
Surgeon, First Army in eharge of the western section for the evacuation of 
wounded in the St. Mihiel drive. On September 30, 1918, he was appointed 
Director of ambulances and evacuation of the wounded of the First Army 
during the Meuse-Argonne offensive. Dr. Lyle was also Chief Consultant 
Surgeon of the First Army, a member of the Gas Warfare Board and was 
appointed A.E.F. Colonel on October 23, 1918. 



REBUILDING THE ALVEOLAR PROCESS 
AND THE BUCCAL SULCUS* 


Adalbert G. Bettman, m.d. 

Clinical Associate in Surgery, Universitj- of Oregon Medical School 
PORTLAND, OREGON 


T he bones making up the jaws have 
for their principal function that of 
support of the apparatus which 
food is masticated. This function is accom- 
plished through the teeth set in the alveolar 
ridge which rests upon the free surfaces of 
the superior maxilla and mandible, respec- 
tively. When either ridge is absent through 
loss of boney tissue, a denture cannot be 
applied to that jaw in a satisfactory manner 
for there is nothing to which it maj' be 
fixed. 

When the teeth are lost, the gums usualB’ 
retract and fit firmly over the surface, giv- 
ing sufficient height and rigidity to hold a 
denture. However, in many other patients 
the mucous membrane is thrown up into 
loose, movable, non-rigid, scar infested 
folds which may or may not be painful. In 
any event this flaccid condition of the 
mucous membrane from loss of boney 
tissue prevents the proper wearing of a 
comfortable denture. The same effect is 
produced whether the loss is of the upper or 
the lower alveolar ridge or both. 

The primary treatment of fracture of the 
alveolar process of either the upper or lower 
jaw resolves itself into replacing the frag- 
ments, if attached to the soft tissues, and 
fixing them to neighboring solid teeth when 
the teeth are attached. Fragments of bone 
which are detached should be removed as 
they will be thrown off sooner or later and 
will produce inflammation and local reac- 
tion until this takes place. 

When the teeth are removed by the 
usual methods, cither simple extraction or 
surgical removal of the alveolar process, 
the overlying mucous membrane contains 


much scar tissue, which usually contracts 
down over the remaining boney surface. 
But too frequentl}' this does not occur. In 
the latter case the mucous membrane is 
loosely attached and rides the lotv ridge as a 
soft, flabby, movable, unstable mass of 
interspersed mucous membrane and scar 
tissue. This is an unsuitable base for 
anchoring a prosthesis. A prosthesis resting 
on such a low foundation is, in fact, like a 
house built on shifting sand. Mastication is 
difficult because of the movements of the 
prosthesis, especially the great lattitude of 
its lateral motion. 

This unfortunate condition may be 
remedied by what is believed to be an 
original procedure: 

On May 20, 1935, a patient was referred to 
me for treatment of this condition. He was 
about 55 j'ears of age and gave the following 
history; When a youth he was kicked in the 
face by a horse following which he lost all of his 
upper teeth and with them the entire upper 
alveolar ridge on both sides. The mucous 
membrane hung down from its boney base as 
a narrow band of tissue which was soft and 
flabby. It was readilj' movable and flaccid. The 
patient had had, during these many years, a 
great number of dentures but not one was 
satisfactory, for having nothing firm to grip 
they moved about in a most disconcerting 
manner. Under local anaesthesia he was 
operated upon. 

A small incision or nick was made anteriorly 
near the region of the former location of the 
central incisors and an instrument was passed 
so as to form a pocket in contact with the base 
of the alveolar ridge between the two apposed 
layers of mucous membrane and extending 
from near the median line in front outward and 


‘ ftf.ui before the Annual Meeting of the Society of Plastic and Reconstructive Surgerv, October 27-5 

1939, New A'orl:. 

62 


: 8 . 



Ni;\v Si;uii-s Voi.. l.Il. N<i. i 


Bettman — Alveolar Process 


American Journal of Sijrj;cry 


6 




backward to tlic normal location of the Oregon Medical School. She had had osteo- 
postcrior molars. The curve of the boney parts myelitis of the mandible, following fracture, 
was followed on both sides. A Reverdin perineal resulting in an external disfiguring scar and 



Fig. I. a, tlio mucous membrane and its 
contained scar tissue seen in cross section, 
b, superficial view of same. 

needle or similar long curved needle or director 
may be used for this purpose. 

A section was cut from the right fifth rib 
cartilage, long enough to reach the full lengths 
of the cavities pro\’ided and large enough to 
fill out the contours snugly between the layers 
of the reflected mucous membrane. The 
cartilage graft on the left side was about 
4 cm. long with a diameter of about 2 mm. 
That on the right was a little shorter. These 
cartilage grafts, slightly pointed, were pushed 
into place in the prepared cavities and at once 
the mucous membrane and its submucous 
tissues became rigid and fixed and hugged the 
alveolar base firmly. The mucous membrane 
ridges were now not movable. The minute 
wounds through which the manipulations had 
l)een carried out were then closed. Healing 
of the small incisions took place within a few 
days. The patient was returned to his dentist 
with a high, firm ridge that would hold a plate. 
A new prosthesis was then made which re- 
mained firmly in place and was usable. The 
patient stated that his mouth was now com- 
fortable for the first time since his accident, 
that the denture held firmly in place and that 
he could cat without distress. Four years later 
the condition was still satisfactory, there being 
no absorption or change in the cartilage 
Implant. 

The second case presented an equally 
interesting but difl'erent condition: 

The patient was seen September 14, 1934, at 
the Outpatient Clinic of the University of 



Fig. 2. a', cross-section showing rib cartilage 
inserted between layers, b', tlic mucous 
membrane filled out and “firmed” by the 
cartilage implant; it will now liold a 
prostiiesis. 

complete obliteration of the lower buccal 
sulcus on the left side, together with the loss 
of the six posterior teeth. The floor of the sulcus 
was on a level with the upper border of the 
alveolar ridge and it was impossible to fit a 
denture that would hold its position. 

The external skin scar was removed and the 
wound resutured giving impro\ ed appearance. 
The sulcus was later rebuilt according to the 
following method: 

An incision was made through the crest of a 
small web at the anterior extremity of the 
deformity. An instrument was passed between 
the mucous membrane and periosteum, raising 
the soft tissues from the latter until a ca^’ity 
was formed extending back the full length 
of the normal sulcus. This cavitj" was enlarged 
superiorly by incising the submucous tissues, 
great care being taken that the overlying 
mucous membrane was not perforated. B\- this 
means a cavity was prepared which was sufh- 
ciently large to allow the succeeding steps 
of the operation to be performed. This cavity 
extended from the periosteum to the sub- 
mucous layer of the mucous membrane. 

The tunnel having been made, a stent or 
cast of the same was prepared, using dental 
modeling wax. A Thiersch graft cut from the 
thigh was then carefully sutured about the wax- 
model with raw surface out, after which the 
wax model with its skin covering was implanted 
in the cavity. The wound was then sutured. 
Twelve days later the superficial sutures were 
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removed and also the stent. It was then found 
that a satisfactory long, narrow pocket lined 
with epithelium had been provided. 



Fig. 3. Shows the deep, skin-lined sulcus which 
will retain a prosthesis. 


About three v eeks later the roof of this skin- 
lined cavitj" was incised thus connecting the 
new sulcus with the mouth through its full 
length. This buccal sulcus vas deep, long and 
lined with epithelium. In a few days the o\er- 
hanging edges retracted and a satisfactory 


sulcus had been provided, one which would be 
suitable for the fitting of a plate or other 
denture w'hich w as later accomplished success- 
fully. This operation also gave a permanent 
result. 

These two operations tvhile quite dissimi- 
lar in the procedures carried out, were simi- 
lar in that thej^ both allotved the fitting of 
prostheses w'hich had been impossible be- 
cause of lack of sufficient holding surface. 
The operations are difficult because of 
certain technical features involved. Opera- 
tions within the mouth are always carried 
out in an infected cavit}* and must be done 
with a technic which will keep the mouth 
secretions out of the wound. The carrying 
out of this technic is aided by the prone 
position of the patient and bj' good visibil- 
ity of the field of the operation. Under 
proper conditions the mouth of the wound, 
in either case, may be approached without 
danger of contamination. It is important 
that the grafts be sealed in position in a 
sterile condition and kept so until healing 
has been entirely completed. 

The importance of these operations is 
derived from the results obtained in the 
sense of comfort and rvell being of the 
patients and their relief from verj' distress- 
ing conditions. 




EXPERIMENTAL STUDIES ON THE SOLVENT 
ACTION OF ETHER ON GALLSTONES* 

Arthur B. Raffl, m.d., f.a.c.s. 


SYRACUSE, 

T he idea that gallstones might be dis- 
solved by bathing them in a lipoid 
solvent is not a new one. In 1901, 
Walker^ cited a case in which he used an 
ether glycerine solution to dissolve a stone 
by irrigation through a sinus leading to the 
gallbladder. However, the use of ether for 
this purpose was not generally accepted, 
nor was further mention made of it until 
Pribram- recorded its use in the removal of 
the common duct stone in the bad risk case. 
Best® tells of its unsuccessful use in several 
cases of remaining common duct stone and 
gives a method of nonoperative treatment 
which he considers more eflicacious. 

In an experimental study on dogs with 
catheters sutured into their gallbladders 
and their common ducts tied oil', Probstein 
and EckerH found that their animals ob- 
jected strenuously to the injection of 3 to 
6 cc. of ether; they invariably grew listless; 
their output of bile decreased; some became 
jaundiced and all died or had to be de- 
stroyed. Microscopic study showed pro- 
gressive destruction of the mucosal lining of 
the gallbladder and biliary tract and edema 
of the hepatic parenchymal cells. The dog 
surviving for the longest period had daily 
injections of ether for fourteen days. 

In a recent resume of advances in the 
surgical treatment of biliary disease, Boyce® 
gives ether credit for being a safer agent 
than Probstein and Eekert have indicated. 
He cites a very poor risk with acute pan- 
creatitis and acute cholecvstitis and a low 

x/ 

liver function test in which the use of ether 
causes no disturbance. 

It had been our impression from an 
experience with two clinical cases that ether 


NEW YORK 

might be valuable as an alternative to 
re-operation : 

One of these cases had been operated upon 
elsewhere and the gallbladder removed. At a 
second operation by the same surgeon the com- 
mon duct presumably had been explored for 
recurring attacks of chills, fever and jaundice 
with upper right quadrant pain. The progress 
of the condition had not been changed by the 
latter procedure. At our operation the common 
duct was found to be filled with small stones 
extending up into the biliary tree. When it was 
thought that all had been removed and a 
dilating probe was passed easily into the 
duodenum, the duct was drained. There fol- 
lowed a postoperative period of chills, fever 
and an obvious blocking of the duct above the 
catheter, but a free passage of sodium iodide 
into the duodenum as demonstrated by x-ray. 
Three cc. of ether were injected carefully each 
day and then the catheter was irrigated with 
normal saline solution. After several daj'^s 
•many small pieces of stone, together with 
purulent bile, were ejected from the catheter 
and the patient improved. There were several 
recurrences of this episode with demonstrable 
blocking of the duct as shown by sodium 
iodide injection. Each time the injection of 
ether relieved the condition and finally the 
entire biliary tree filled with the opaque 
medium and the patient had no further diffi- 
culty. She left the hospital six weeks after 
operation with the catheter in place and drain- 
ing clear bile. Six months after the catheter 
was removed she Iiad experienced no new 
attack. 

The second case had been operated upon for 
acute cholecystitis. Her surgeons considered 
her condition too precarious for exploration of 
her common duct. She was convalescing from 
an obstructive resection of the splenic flexure 
for carcinoma when the attack occurred. She 
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came to our attention when lier sinus refused they will dissolve in approximate!}' one 
to heal. A'-ra}' revealed three large stones con- hour. However, if they are impregnated 
taining calcium, i.e., opaque to roentgen ra\'. with even a small amount of calcium, the 



Fig. I. Fig. 2. Fig. 3. 

Fig. I. Appearance of gallbladder of dog operated five da\s pre\iousK. 'Tliirty stones have been 
inserted t%ith an ordinary catheter for injection of ether and a Malcotte c.atheter for the oiitflou. 
Twenty per cent sodium iodide solution was used for the radiopaque medium. 

Fig. 2. One week later, after daily irrigation with 200 cc. ether. The shadows of the stones are 
smaller. The gallbladder contains more opaque fluid. 

Fig. 3. After two weeks of daily irrigation with 200 cc. ether. The g.illbladder shadow is homo- 
geneous. The shadows in the fundus are caused b\ the fenestra in the Malcotte catheter. Autopsj’ 
reveals a few tint fragments of stones in the head of this catheter. 


The sinus tract was gently dilated and a 
catheter passed down to the nearest stone. 
After two weeks of irrigation with ether the 
stone came out of the tract showing definite 
erosion from the use of the solvent. An injection 
w ith sodium iodide solution revealed the loca- 
tion of the other two stones in the common 


solubility is greatly decreased. The calcium 
framework of the stone may remain after 
the cholesterin is dissolved. 

EXPERIMENTAL WORK 

For the experimental work fairly large 
dogs ^Yelghmg thirty to fifty-five pounds 



Fig. 4. Gallstones before thev were 
placed in the gallbladder of a 
dog. 

duct. Further treatment with ether gave so 
much discomfort and had so little apparent 
effect on the stones that its use was abandoned. 

These experiences led us to attempt a 
study of the solubility of gallstones in vivo. 
It is a ivell knowm fact that only the lipoid 
solvents, e.g., ether, chloroform, carbon 
tetrachloride, have any practical value in 
the rapid solution of cholesterin. Of these, 
ether is least toxic and probably least 
irritating. When pure cholesterin stones i 
cm. in diameter are placed in pure ether. 


Fig. 5. Appe.ir.ince of same stones 
after irrigation daily for a week 
with 200 cc. ether through a 
two-way si’Stem. 

were used. The procedure involved the 
placing of four or five stones from the same 
individual in the gallbladder of the dog. 
They were not opaque to .x-ray and dis- 
solved readily in ether as determined 
beforehand by testing in vitro. Into the 
fundus of the gallbladder a No. 20 F 
catheter was sutured. After four daj^s, when 
the dog seemed thoroughly recovered, 2 to 
3 cc. of ether were injected slowdy and the 
pressure was quickly released. The dogs 
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usually objected to the treatment. Occa- 
sionally they vomited immediately after 
the ether was injected. However, they did 
not seem to lose their health or weight. 
The stones did not dissolve readily. Worst, 
of all, it seemed impossible to keep even a 
mushroom catheter in the gallbladder. 
Usually, after a week of treatment with 
3 to 6 cc. of ether administered slowly twice 
a day, the catheter would come out and 
have to be replaced by re-operation. The 
size of the stones diminished slowly and it 
was only after four weeks of treatment had 
elapsed that they showed almost complete 
disintegration. 

During this first period of our experi- 
ment it was noted that our greatest diffi- 
culty came with the extreme volatility of 
ether with the resultant pressure created 
within the gallbladder during Injection. At 
38 °c. and atmospheric pressure (760 mm. 
mercury) 1 cc. of ether evaporates to form 
222.1 cc. of vapor. This fact makes it 
imperative that there must be immediate 
release of this pressure if ether is to be 
injected into the biliary tract. Anyone who 
has used ether in attempting to dissolve 
common duct stones has noted that there is 
upper abdominal discomfort and pain 
under the shoulder if the ether is not 
injected very slowly and the pressure im- 
mediately released. Dogs object strenu- 
ously to ether injection if the above precau- 
tions are not taken. 

Therefore, in our last ten animals two 
catheters were inserted into the gallbladder 
after the stones had been placed. One of 
these catheters was no No. 20 F mushroom 
type, the other was a No. 6 F ordinary 
type. The stones were approximately i cm. 
in diameter and were pervious to roentgen 
rays. Through the smaller catheter ether 
was injected beginning three days after 
operation. The ether came out of the larger 
catheter immediately. It was found that 
the animals were perfectly comfortable at 
all times during the injection and soon a 
slow, continuous irrigation was set up. 
two hundred cc. of ether were used for a 
single irrigation. Some of the dogs received 


one irrigation a day and others two irriga- 
tions a day. The only reaction noted in the 
animals was an occasional first stage 



Fio. 6 . Gallstones before they were placed in the 
gallbladder of a dog. 

Fig. 7. Same stones after a month in a dog’s 
gallbladder with drainage tubes but no irriga- 
tion with ether. 

Fig. 8 . Same stones after daily irrigation with 
200 cc. ether for one week. 

anesthesia from the ether which undoubt- 
edly leaked into the duodenum. The dogs 
ate well and lost very little weight. Weekly 
.v-rays were taken of sodium iodide injec- 
tion of the gallbladder. After one week of 
treatment the stones would be approxi- 
mately half dissolved. They appeared 
eroded and crumbled easily between the 
fingers. (Figs. 4 and 5.) After two weeks 
they had disappeared entirely. 

Similar stones and a two-way catheter 
arrangement were placed in a control 
animal. After one month the stones had 
not visibly decreased in size nor had they 
lost their stony character. (Figs. 6, 7 and 
8.) We are aware of the fact that human 
gallstones dissolve slowly in canine bile® but 
do not believe this need to be taken into 
consideration because of the time factor. 

During each experiment it was noted 
that there was a free flow of bile from the 
catheters before and after injection of 
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ether, and the x-rays showed the cystic 3nd but no ether had been injected. The ad- 
common ducts patent after two week.« of jacent liver appeared normal in both dogs, 
irrigation with 200 cc. of ether twice a day. The gallbladders of dogs subjected to 
(Figs. I, 2 and 3.) irrigation with 200 cc. of ether twice a day 



Fig. 9. Microscopic appearance of cross see- Fig. io. Microscopic .appearance of wall of 
tion of cvstic duct of dos after two wt-eks gallbladder of dog used .as control with 

of injection witli 200 cc. ether twa’ce daily- stones and drainage tubes in gallbladder 

X 120. fur two weeks. No ether injected. X 120. 



Fig. II. Microscopic appearance of niucosa Fic. 12. Microscopic .appearance of mucosa 
of gallbladder of dog in which 3 cc. of of gallbladder of dog in wliich 200 cc. ether 

ether had been injected twice daily for a had been injected twice daily for a week, 

month. X 120. All of these sections show only slight 

infiltration with leucocj-tes and no dam- 

At autopsy there was no gross evidence “se to mucosal Immg. x 120. 
of liver damage. The reaction about the for seven to ten daj's showed no gross 
gallbladder was no greater in those gall- inflammatorj- reaction. The cystic and 

bladders injected with ether than that common ducts were patent. Microscopi- 


about the gallbladder of the control animal 
in which catheters and stones were placed 
but no ether injected. 

Microscopically, the mucosa proved to 
be intact even after a month of exposure 
to ether, 3 cc. twice daily. There was a 
little cellular infiltration but scarcely more 
than that seen in the gallbladder of the 
control animal in which stones and cathe- 


cally, the mucosa was intact. There was a 
little infiltration with white blood cells in 
the submucosal tissues and occasionally a 
little collection in the muscularis. (Figs. 9, 
IO, II, and 12.) 

There was no evidence in any of the 
animals of inflammator}* reaction about the 
gallbladder, ducts or liver sufficiently 
severe to make a permanent change in the 


ters had been in plaee for the same period tissue. 
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CONCLUSIONS 

The use of ether in the solution of gall- 
stones in vivo is a slow process and a 
dangerous one unless provision is made for 
its immediate exit from gallbladder or 
ducts through a two-vay system. 

There is very little inflammatory reac- 
tion in the gallbladder or ducts and the 
liver is not disturbed by the iniection of 
ether^if the above precautions are taken. 

The use of ether in dissolving gallstones 
will never replace surgical removal but 
may be quite helpful, alone or in conjunc- 
tion with the Best treatment, in removing 
the stone which has been overlooked if 
it is discovered before drainage, tubes are 
removed. 

I am grateful for the co-operation of Dr. 


Robert K. Brewer, Dr. J. Howard Ferguson 
and Dr. G. Gowing Broad in preparing this 
work. 
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M ost injuries to the cervical verte- 
brae are fractures or fracture dis- 
locations. The vertebrae are so 
arranged that dislocation without fracture 
of an articular process or the odontoid 
process rarely occurs. However, because of 
the unique anatomy of the atlas and axis, it 
is possible for them to become dislocated 
without fracture. This type of dislocation 
is seldom accompanied by signs of compres- 
sion of the spinal cord because of the larger 
dimensions of the spinal canal at this level. 

Dislocations and fractures of the cervical 
vertebrae, with or without injurj- to the 
spinal cord, are caused by direct trauma, as 
in automobile accidents or diving into 
shallow water, or by indirect trauma, as in 
suddenly turning the head. Although these 
lesions are usually traumatic, other types 
have been reported. Berkheiser and Seid- 
ler,‘ among others, reported five cases of 
spontaneous dislocation resulting from an 
effusion into the atlanto-axial joints second- 
ary to upper respiratory infection, Coutts- 
had a case of poliomyelitis causing paralysis 
of the muscles of one side of the neck with 
subsequent dislocation of the atlas. Brav’ 
presented an unusual case of an atlanto- 
axial dislocation produced voluntarily by 
the patient. 

The incidence of traumatic rotary dis- 
location of the atlas on the axis is a matter 
of conjecture, as only a small number of 
cases appear in the literature. Although 
most reports consist of isolated cases, larger 
numbers have been reported by Lang- 


worthy,'* three cases, Rankin,® nine cases, 
Coutts,* seven cases, Jackson,® four cases 
and Hudson' four cases. In 1927, Jackson® 
was able to collect only twentj-seven cases 
from the literature. ProbabR the condition 
is not quite as rare as these figures indicate. 

It is the purpose of this paper to report 
an atlanto-axial dislocation and to call 
attention to the value of skeletal traction 
in its treatment as well as in that of other 
types of dislocation and fracture dislocation 
of the neck. In the simple uncomplicated 
rotary dislocation, reduction can be accom- 
plished without difficult}- or danger by 
skeletal traction. Dislocation rarely recurs 
in these cases if the neck is immobilized for 
several weeks following reduction. 

The mechanism of atlanto-axial disloca- 
tion can be more readilj- appreciated if the 
anatomy of this region is briefly reviewed. 
It will be recalled that the atlas and axis 
are atypical vertebrae. Attached to the 
superior surface of the body of the axis is 
the odontoid process. The atlas, which does 
not have a bodjy rotates on the axis using 
the odontoid process as a pivot. The 
articular surfaces of the paired atlanto- 
axial joints lie on a nearl}"^ horizontal plane. 
For these reasons, the onl}- important 
motion which takes place between these 
vertebrae is rotation. This type of rotary 
dislocation was described in detail by 
Comer® as early as 1907. If the head is 
forcefully rotated too far in one direction, 
it is possible for an articular facet of the 
atlas to slip off the corresponding facet of 
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the axis. Such a dislocation is unlikely to 
occur unless various ligaments and the 
capsule of the joint are stretched or torn. 

Clinically, these dislocations produce a 
characteristic picture. The head is rotated 
to one side and locked in this position. The 
superior facet is usually dislocated anteri- 
orly so that the face is turned away from 
the dislocated side. The head is cocked 
slightly to the side of the lesion and the 
neck is slightly flexed. Muscle spasm causes 
intense pain, which is increased by at- 
tempts at active or passive motion. Definite 
tenderness pervades the area over the 
second cervical spinous process. Roent- 
genograms show that the odontoid process 
is intact but that there is narrowing of the 
space between the facets on the dislocated 
side and widening of the joint space on the 
opposite side. 

We submit the following case of uni- 
lateral anterior dislocation (without frac- 
ture) of the atlanto-axial articulation: 

CASE REPORT 

B. B., a colored man, aged 37, was admitted 
to Charity Hospital in New Orleans, June iS, 
1939, following an automobile accident. When 
he regained consciousness about half an hour 
after being injured, he complained of pain in 
the neck and arms. The head was rotated about 
45 degrees to the right and locked in this posi- 
tion. He was placed in bed with a four-pound 
weight attached to a canvas head halter. 

Three days after admission, when the authors 
saw the patient, the head was still fixed in a 
position of rotation. The patient complained of 
severe pain in the neck and was irrational. 
He had been unable to tolerate a heavier weight 
on the traction apparatus. There was neither 
weakness of the limbs nor retention of urine. 
The canvas head halter was removed, and 
Crutchfield tongs were applied to the skull 
without moving the patient from bed. A 
twenty-pound weight was hung at the end of 
the traction rope and pentobarbital sodium was 
given. Sometime during the night the disloca- 
tion became corrected, and by morning the 
patient was rational and free of pain. The 
weight was reduced to four pounds. 

Check-up roentgenograms showed proper 
alignment of the atlanto-.axial articulations and 


intact odontoid process. In addition, a fracture 
of the fifth cervical body was disclosed with 
slight dislocation between the fifth and the 
sixth vertebrae. Much of the subsequent treat- 
ment was directed toward the latter lesion. The 
head, neck and upper trunk were incorporated 
in plaster while maintaining the skeletal trac- 
tion. The tongs were then removed from the 
skull and the patient gradually resumed walk- 
ing. The neck was immobilized for nine months. 
When last examined on April 29, 1940, the 
patient’s neck was still quite stiff and somewhat 
painful at night, but in view of the multiple 
lesions he was told to delay physiotherapy until 
the first anniversary of his accident. 

This case demonstrates several features 
typical of unilateral anterior atlanto-axial 
dislocation without fracture of the odontoid 
proeess. The head was locked in a position 
of rotation to the right indicating that the 
upper facet of the atlanto-axial joint had 
slipped off the lower facet on the left side. 
It is noteworthy that the canvas head 
halter traction not only made the patient 
e.xtremely uncomfortable but did not 
accomplish reduction. The dislocation was 
reduced without discomfort within twelve 
hours after application of the Crutchfield 
tongs. 

Because of the simplicity of application, 
the comparative comfort of the patient, the 
rapidity with which reduction is accom- 
plished and the uniformly good results, we 
believe that skeletal traction, using the 
Crutchfield tongs, is the ideal method of 
treating atlanto-axial dislocations as well as 
most other dislocations or fracture disloca- 
tions of the cervical spine. Open operation 
is rarely- indicated except to relieve delayed 
cord symptoms. This method of traction 
has been practiced exclusively on the 
Tulane Neurosurgical Service since Janu- 
ary, 1938. It obviates the necessity of 
repeated readjustments of a canvas head 
halter and prevents pain and pressure sores 
under the chin, which the latter may 
produce. The older treatment of manual 
reduction described by Walton'-' in 1893 
and Taylor*® in 1924 is potentially more 
dangerous because of the possibility of 
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injuring the cord and should be used onlj'^ forty-three patients treated in this way. Of 
by an experienced individual. As late as this number, fourteen died from spinal cord 
1937 Stookey” advocated treating disloca- or associated injuries. Twenty-seven of the 
tions in this wa3^ remaining twenty-nine were treated either 



Fig. I. Crutchfield tongs in place. Insert shows flanged 
drill which determines depth of hole. 



Fig. 2. Head of bed is elevated to provide countertraction. 


According to Crutchfield,'^ skeletal trac- 
tion for reduction of fracture dislocations 
of the cervical spine was conceived by 
Coleman,'^ who first used it in his clinic in 
1932. Since then, several types of skeletal 
traction for broken neck have been em- 
ployed by McKenzie," Hoen,'® Cone and 
Turner,'® Barton" and Gallic.'®'® Other 
advocates of skeletal traction are Voris®® 
and Platt.®' In 1933, Crutchfield®® used a 
modified Edmonton extension tong for this 
purpose. He perfected his tongs®® in 1936, 
reporting excellent results wuth their em- 
ployment.'® ®' Bj- 1938, he®® had a series of 


immediatel}' or within two months of in- 
jury with partial or complete reduction in 
every case. 

The application of the Crutchfield tongs 
is so simple that it may be done with the 
patient in bed. (Fig. i .) The top of the head 
is shaved and cleaned with iodine and 
alcohol. Working between the bars of the 
bed if necessary, the surgeon presses the 
middle bar and the points of the tongs 
against the scalp until two dimples have 
been produced. These marks should be in 
the coronal plane of the ears. A stab wound 
is made in each dimple after the injection of 
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a little novocain. Holes are then drilled at 
right angles to the surface of the skull. A 
flange on the drill prevents the possibility 
of making openings more than 3 cm. deep. 
The points of the tongs are fitted in place 
and locked with a set screw. An antiseptic 
dressing is applied around the prongs. The 
application of the apparatus does not 
require more than five minutes. A weight 
varying from fifteen to thirty pounds is 
used for traction and the head of the bed is 
elevated about twelve inches to provide 
countertraction. (Fig. 2.) Reduction of the 
dislocation occurs within a few hours and 
can be verified by examination with a port- 
able roentgen-ray apparatus. The amount 
of traction may then be reduced to a few 
pounds. If there is no cord injury, the neck 
may be immobilized in plaster imme- 
diately. If some degree of paralysis is 
present, it is desirable to leave the tongs in 
place for several days or weeks. They 
should be tightened frequently. If signs and 
symptoms eventually indicate that the 
cord has been transected, there is no need 
for further traction nor immobilization. 

SUMMARY 

1. The anatomy of the atlanto-axial 
articulation is briefly reviewed. 

2. A case of unilateral anterior atlanto- 
axial dislocation (without fracture) success- 
fully reduced by skeletal traction is 
reported. 

3. Reduction of all types of fracture 
dislocation of the cervical spine by skeletal 
ti'action is advocated. 
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PARTIAL AMPUTATION OF THE PENIS 

A MODIFICATION OF THE STANDARD TECHNIC FOR VENTRAL GROWTHS 

John Ingham, m.d. 

Assistant in Urology, Easton Hospital 
EASTON, PENNSYLVANIA 


T he proper management of carci- 
noma of the penis is usually influenced 
as much by the wishes of the patient 



Fig. I. Dissection of penis, showing anatomical 
continuity of glans with corpus spongiosum. 
(From Morris’ Human Anatomj% p. 1291. 
Philadelphia, 1925. P. Blakiston’s Son 
& Co.) 

as by the desires of the physician. The re- 
sults thus becomes a compromise between 
radical surgery and “noli me tangere.” 
Schreiner,^ reviewing sixty cases, employed 
radical amputation and deep therapj^ as 
the method of choice; however, the re- 
sultant mutilation is abhorrent to the 
average patient. Dean^ believes that con- 
servative surgery effectively^ removes the 
disease when combined with proper radia- 
tion; this view holds with most writers on 
the subject. 

The patient with penile cancer is prima- 
rily interested in preserving as much of the 
organ as possible, even though he imperil 
his life by so doing. Any^ operation, there- 
fore, should plan on removing only tissue 
grossly involved by neoplasm. Pfahler and 
Widman^ advocate electrocoagulation of 
the tumor combined with irradiation and 
reported 90 per cent of cures. They are of 
the opinion that irradiation alone, except in 
very early cases, is not sufficient. 


There are certain disadvantages to elec- 
trocoagulation: (i) a relatively long period 
of slough, granulation and regeneration; 
(2) uncertainty as to the extent of the 
deeply coagulated tissue, and (3) uncer- 
tainty as to the final appearance and func- 
tion of the organ. Surgery offers a quicker, 
cleaner and surer result, after the desired 
amount of irradiation has devivified the 
cancer cells. Barringer'* believes that poor 
results in the past have been due gen- 
erally’ to Insufficient roentgen treatment 
rather than insufficient surgery. 

DISCUSSION’ 

The standard surgical technic for hemi- 
amputation is aimed at replacing the 
meatus in its normal distal position. The 
older textbooks of surgery’ teach a circular 
skin incision and a transverse cut across 
the three bodies of the shaft. Youn^ and 
Horsley® dissect the corpus spongiosum 
free for a distance of i or 2 cm. bey’ond the 
amputated corpora cavernosae and cut the 
stump of the urethra diagonally’. Shivers' 
advocates a like dissection, but splits the 
under surface of the urethra to form a 
triangle of mucosa at the end of the penis. 

Carcinoma of the penis involves the 
corona of the glans primarily’ and the 
usually adherent foreskin. When on the 
dorsum, the corpora cavernosae may be 
invaded by’ contiguity’, and the above 
operations are applicable. However, when 
the ventral surface is involved, and spread 
by’ continuity from glans to corpus spon- 
giosum is insured, the corpora cavernosae 
would have to be sacrificed much more 
proximally than demanded by’ the site of 
the tumor if the urethra is to be amputated 
short of the grow’th y’et longer than the 
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corpora. Figure i demonstrates the ana- 
tomic continuity of glans and corpus 
spongiosum. 



Fig. 2 . Tumor area excised. 

C. cavernosae oversewn 
and urethra split. Skin 
suture begun. 

There is another factor to be considered, 
that of the efl'ect of .v-rays on tissue. After 
Intensive therapy, degeneration and in- 
flammation are common, and healing with- 
out contraction depends on delaying the 
operation until the worst of the reaction 
has subsided. Even then, some shrinking 
occurs; and if this be about the meatal 
opening, stricture of unpleasant propor- 
tions impends. This has happened in two 
cases on the genitourinary service of the 
Easton Hospital. Young reports only one 
such case, and Shivers has never had it 
happen. Thus the practice of cutting the 
urethra at a difl'erent level than the corpora 
and angling or splitting the end as men- 
tioned above are improvements in the 
older technic Avhich eliminate constriction. 

In the following case, two conditions, 
i.e., neoplastic involvement of the veiitral 
portion of the glans, and degeneration and 
inflammation secondary to roentgen treat- 
ment were met with and handled in a 
manner satisfactory to both patient and 
surgeon. The modification of the standard 
procedures furnishes the basis of this 
report. The principle is that of proximal 
amputation of the urethra to form an 
artificial hypospadias, and the creation of 
a large rectangular suture line at the muco- 
cutaneous junction. 

OPERATIVE TECHNIC 

A tourniquet is applied to the base of the 
organ and the skin reflected; a racquet in- 


cision, with its long dorsal flap is possible 
because of the situation of the growth. An 
Ochsner clamp is placed over the corpora 



Dors.lI n.ip of racquet incision 
covers stump. Arms of split 
urethra are incorporated in 
suture line. 


cavernosae 1.5 cm. proximal to the corona 
and the distal portion is severed beyond 
this. The urethra and attached glans are 



Fig. 4. Fig. 5. 

Fig. 4. Amputated area, showing lack of scar con- 
traction one year postoperatively. Arms of split 
urethra can be seen in vertical position. 

Fig. 5. An 18A (2CF) sound in meatus, showing free 
passage. 

dissected free from this point for a dis- 
tance of 3 cm. and cut across midway to 
complete the amputation. 

The urethra is split completely to form 
two mucosal arms; in this case the split 
was coronal. Figure 2 shows a sagittal cut, 
which subsequently seemed more logical, 
and has been used on a later case. The 
corpora are oversewn, the tourniquet re- 
moved and the skin closure made. (Fig. 3.) 

Figure 4 shows the operative site more 
than one year later. The patient has all 
uses of his organ and has no complaints con- 
cerning his mild hypospadias. The meatus 
readily admits a 26F (18A) sound, and 
seems to be increasing in diameter with 
the passage of time. 
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CASE HISTOHV 

A. P., a wihlc male, age 42, was first seen 
December 17, 1937, complaining of a mass at 
the end of his penis. This consisted of hard, 
friable tissue involving the right side of the 
glans, the adjacent prepuce, infiltrating the 
urethral area, and increasing the head of 
the penis to approximately twice its normal size. 
Biopsy proved this a squamous cell carcinonTa, 
grade 11. There was very slight right inguinal 
adenopathy. 

High voltage .\-ray to the local tumor and 
the inguinal glands was given by Dr. llomer 
Blaser of the Easton Hospital, and consisted 
of 12,000 r to the penis and 3000 r to each groin 
in less than two weeks. Fourteen months later 
he received an additional 5230 r over both 
groins, given by Dr. George Fillmore. All was 
administered by the Coutard method. 

The early, intensive radiotherapy resulted in 
a raw, poorly epithelialized surface over the 
tumor. Part of this was eliminated by circum- 
cision June 20, 1938, when the electrocutting 
knife was used; good healing was never 
achieved. Mcatotomy was performed Novem- 
ber 16, 1938, because of scar contraction, and 
had to be done at shorter intervals during the 
next few months. 

Meanwhile, a purulent prostatis developed, 
causing the patient to feel further below par 
than at an\- time. After consultation with 
Dr. Roscoe Teahan, of Jeanes Hospital, 
Philadelphia, amputation was done by the 
above method, and several glands of the right 
inguinal area removed. 

A seetion of tissue removed both in June, 
1938, and February, 1939, showed no evidence 


of neoplasm. The patient has been well appar- 
ently to date. 

SU.M.MARY 

1. Judicious combination of intensive 
radiotherapy and conservative surgery is 
the best treatment for the average case of 
cancer of the penis. 

2. The classical operation of hemi- 
amputation will occasionally destroy more 
good tissue than is required by the inroads 
of tlic tumor. 

3. A modification of technic for such 
cases, i.c., ventral growths, is suggested; a 
case is presented using this method. 

4. Proximal amputation of the urethra 
and formation of an artificial hypo- 
spadias is the basis of the modification. 
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COMPLETE DISLOCATION OF THE KNEE JOINT* 


A REPORT OF SIX CASES WITH END RESULTS 
Mtlton J. Wilson, m.d., f.a.c.s., Arthur A. Michele, m.d. 

AND 

Edwin W, Jacobson, m.d. 

NEW YORK, NEW YORK 


A COMPLETE dislocation of the knee 
joint is a rare lesion to which, unde- 
servedly, little critical attention 
has been paid. Ritter failed to find a single 
case among 23,000 accident cases at Recon- 
struction Hospital, and but three cases in 
the records of the New York Postgraduate 
Hospital. There are sporadic reports of 
isolated cases with no follow-up reports, 
scattered throughout the literature. Con- 
well and Alldredge reported seven cases 
with end results in 1937, the first study of 
this kind. Over a thirteen-year period, we 
have collected and analyzed from the 
records of the Metropolitan and Flower- 
Fifth Avenue Hospitals six cases of com- 
plete dislocation of the knee joint without 
complicating fractures- We believe that 
while these case reports may not be a new 
departure in the field, they are a definite 
contribution to the knowledge of treatment 
and sequellae. 

It is inevitable that the ligamentous 
strueture and the capsular apparatus of the 
joint should be severely torn, leaving 
the replaced knee temporarily unstable. 
The treatment revolves on the anatomic 
replacement of the bony alignment and a 
ligamentous repair. A study of the litera- 
ture in this regard is confusing; advocates 
of immediate suture-repair of the torn 
ligaments are equally numbered with 
those of the more conscrvati\'e school. The 
excellent results that we have obtained 
with our conservative treatment substan- 
tiate that of Conwell and Alldrcdge. The 
immediate treatment of choice is not a 


stabilizing operation, but closed reduction, 
preferablj^ under general anesthesia. 

The use of general anesthesia depends 
upon the elapsed time and the co-operation 
of the patient, but the important con- 
sideration is an immediate replacement 
when seen by the physician. Five of our 
patients were treated with a plaster cast 
for from three to five weeks; two had 
traction for fractures of the leg (not involv- 
ing the knee); and one patient had an 
exploratory operation. No patient had a 
plastic repair or a suture-repair of the 
lacerated ligaments. All of the cases had 
good results. Cubbins, Callahan and Scuderi 
have described a method of repair for cru- 
ciate ligament Injuries. In our opinion there 
is no indication for this until conservative 
methods have failed and certainly not 
until the second year of treatment. 

.A.NATOMY 

Of the structures stabilizing the knee 
joint, the following are important: (i) the 
cruciate ligaments, (2) the tibial and 
fibular collateral ligaments, (3) the semi- 
lunar cartilages and (4) the capsule and 
surrounding muscles. The cruciate liga- 
ments are anterior and posterior. The 
former prevents hyperextension of the knee 
and anterior displacement of the tibia; 
while the posterior prevents posterior dis- 
placement of the tibia, being taut when the 
knee is flexed. Complete dislocation of the 
knee causes a complete rupture of one or 
both of these structures depending upon the 
direction of force, and this leads to antero- 


* From tho Dcp.nrtmcnt ofOahopedics .^nc^ Fractures, New \ ork Mcdica! College, Flower-Fifth Avenue Mospi- 

t.-ils. .-Vnson M. Bingham, m.d., f.a.c.s.. Director. 
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posterior instability. Tlic collateral liga- revealed hyperextension of the left knee joint 
meats prevent lateral mobility of the with increased lateral motion. The tibia slid 
knee. These arc torn in a complete lateral forward on the femur very easily. Russell 




Fig. 1. Anti-rior complete disIoc;i- 
tion of knee; laterii! \-ray view. 

dislocation. Fractures of the semilunar car- 
tilages are uncommon in complete disloca- 
tions. Operative intervention would, of 
course, be necessary in such an event. 

CASE REPORTS 

Case i. H. .M., age i8, a male, truck helper, 
jumped from a speeding truck and was run over 
bj' another car He was admitted at once to the 
Metropolitan Hospital on August 25, 1937, 
with a diagnosis of complete anterior disloca- 
tion of the left knee, with rupture of the 
anterior cruciate and both collateral ligaments, 
comminuted fractures of the middle third of 
both femurs, fracture of the internal malleolus 
of the left ankle and traumatic shock. Due to 
his poor condition, the dislocation was reduced 
on the ward b}’’ traction and manipulation with- 
out general anesthesia. Physical examination 



Fig. 2. Same as FiRiirc i ; antero- 
posterior ^•ic^v. 


traction was applied for treatment of the femur 
fractures, until October 6, 1937- patient 
was up on crutches on October 10 and left the 
hospital on October 20, 1937. He was seen at 
the follow-up clinic on December 17, 1937 - 
this time there was no limited motion at the 
hip, knee or ankle. On January 19, 1938. the 
patient complained of a slight buckling of the 
left knee once or twice a day. An elastic knee 
support was prescribed. The patient was last 
seen on March 4, 1938. At that time, physiciu 
examination showed no lateral motion and 
there was no limitation of function. He had 
resumed his former occupation as helper on a 
milk truck several months previously. The knee 
joint no longer buckled. 

Case ii. E. R., a male, white, accountant, 
63 years of age, was struck by an automobile 
on the lateral side of the right knee on the day 
before admission. The ambulance surgeon 
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found a complete lateral dislocation of the right was lacerated for two inches. On opening the 
knee which he reduced. He was admitted to the latter, the semilunar cartilages were intact, but 
Flower-Fifth Avenue Hospital on September the cruciate ligaments were completely torn at 



Fig. 3. Photograph of both legs, anteroposterior view 
showing complete anterior dislocation. 

Fig. 4. Lateral view of same patient shown in Figure 3. 


27, T934, with a diagnosis of complete lateral 
dislocation of the right knee, laceration of the 
capsule, and laceration of the right medial 
collateral and the cruciate ligaments. Physical 
examination revealed a massive effusion into 
the joint with an ecchymosis over the inner 
aspect of knee. This was soft, fluctuant and 
painless. The patient had no pain or tenderness 
on admission. The knee could be completely 
subluxed at will. The .v-raj^s were negative for 
fracture. On September 27, 1934, the patient 
was given a general anesthetic and the knee 
joint explored. The Internal lateral ligament 
was found to be completely torn. The capsule 


their insertions. The wound was irrigated and 
the capsule sutured with chromic catgut No. 2. 
The skin was closed with black silk. A circular 
cast was applied from groin to ankle. On re- 
moval four weeks later, physiotherapy was 
started at the clinic. When seen on September 
21, 1939, the patient had been working for 
three years without any difficulty with the 
knee. There was no lateral or anteroposterior 
instability and no limitation of motion at the 
knee. 

Case hi. M. W., 23 years of age, a male, 
chauffeur, slipped and fell on the right knee 
while Intoxicated. He was admitted to the 
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Metropolitan Hospital on December 25, 1925. 
On physical examination, the right knee \vas 
painful on motion in ail directions. The condyle 



Fig. 5. Anteroposterior view of 
\-ra\ showing knee reduced. 
Note that there are no fractures. 


of the tibia was displaced backward with dis- 
tention of the posterior popliteal fossa. The 
diagnosis made was complete posterior disloca- 
tion of the right knee. Reduction was performed 
under general anesthesia by means of traction 
and manipulation. A circular cast was applied 
from the groin to the ankle. This was removed 
in three weeks and the patient walked without 
disability. He was discharged one week later, 
asymptomatic and in apparent good condition. 
Examination made three months later of the 
right knee showed good anteroposterior and 
lateral stability with unlimited function and no 
pain. The patient had returned to his former 
occupation one month before. 

Case iv. F. S., a male peddler, 22 y^ears of 
age, was struck from behind by an auto and 
was admitted to the Metropolitan Hospital 
on August 8, 193d, with a diagnosis of complete 
anterior dislocation of the right knee, com- 
minuted fracture of the middle third of both 
bones of the right lower leg, transverse fracture 
of the upper third of the left fibula, cortical 
incomplete fracture of the upper third of the 
shaft of the left femur and catarrhal jaundice. 
Physical examination revealed inability to 
move the knee or hip joint of both limbs and 
inability to lift either heel fiom the bed. The 


right tibia was displaced anteriorly on the 
femur. The patella was intact. Crepitus and 
abnormal motion were elicited over the mid- 



shaft of the right lower leg. Under general 
anesthesia, the dislocation was reduced and a 
Steinman pin inserted through the os calcis 
for skeletal traction of the leg fracture. On 
September 14, the traction was discontinued 
and a plaster cast applied from groin to toes 
(right leg). The cast was removed on October 
21. One plus motion was found at the fracture 
site. Despite stiffness of the knee found at this 
time, it was necessary to incorporate it in 
new cast because of the fracture. A bone drilling 
for delayed union was done on December 10, 

1936, and a plaster cast reapplied. In Marc . 

1937, the last cast was removed. The patient 
was seen again in the follow-up clinic two 3 ears 
later on December 10, 1938- He had been 
driving a milk truck re^larly since Au^st, 

1938, There ^^as one inch atrophy of the 
muscles of the right thigh. Flexion of the knee 
was possible to 105 degrees and there was no 
lateral motion. The right tibia could not e 
displaced upon the femur. The right knee joint 


was painless. 

C.ASE V. W. M., male laborer, colored, 35 
years of age, stepped off a curb and twisted Ins 
left knee inward. He was admitted to tie 
Metropolitan Hospital on November 18, I93*- 
Pht'sical examination revealed the left knee to 
be slightly swollen and tender with exquisite 



New Seimes Voi.. Ltl, No. i 


Wilson et al. — Dislocation of Knee Joint American Journal of Surgery 8 I 


pain on attempted motion. A diagnosis of 
complete medial dislocation of the left knee 
was made and confirmed by .v-ray examination. 
Reduction was obtained by traction and 
manipulation under general anesthesia and a 
plaster cast was applied from the groin to the 
ankle. The patient was discharged on December 
23. 1931. after having had the cast on for four 
weeks. On leaving the hospital, he had no 
lateral motion, no pain or tenderness and no 
limitation of function in the left knee. He was 
seen one month later in the follow-up clinic 
and was ready at that time to return to work. 

Case VI. P. S., 21 years of age, a male, 
laborer, was asleep as a passenger in the front 
scat of an automobile which collided with 
another car. He was admitted to the Metro- 
politan Hospital on November 5, 1937, with a 
diagnosis of complete anterior dislocation of 
the left knee, rupture of both cruciate ligaments 
and of the medial collateral ligament. Physical 
examination revealed the knee fixed in full 
extension, and the calf in a plane with the 
anterior surface of the thigh. The upper end 
of the tibia could be palpated anteriorly. The 
skin of the popliteal space was tense, but the 
hamstrings and the femoral condyles could be 
palpated. The dislocation was reduced under 
intravenous evipal and a circular cast applied 
from groin to ankle the same day. The patient 
was discharged on crutches with the cast in 
place on November 12, and readmitted Novem- 
ber 27, after he had fallen down, broken the 
cast and partially redislocated the knee. A 
new cast was applied and the patient dis- 
charged. He was not seen until one year later. 
At this time he had complete use of the knee 
with no lateral motion and no anteroposterior 
displacement. There was no limitation of func- 
tion and no pain. The patient had returned to 
work several months before. (In the interim 
the cast had been removed in the clinic and 
physiotherapy treatments had been given.) 


SUMMARY 

1. Six cases of complete dislocation of 
the knee joint are presented with end 
results. No patient had a plastic repair. 
One patient had an exploratory operation, 
but the wound was closed when the semi- 
lunar cartilages were found to be intact. 
Two patients were treated with traction 
due to fractures of the upper or lower leg 
but not involving the joint. Five patients 
were treated with plaster casts. All were 
seen early and reduced immediately. 

2. Four patients had a general anes- 
thesia. One did not because he was in 
shock. 

3. Three were cases of anterior disloca- 
tions; one was lateral, one medial and one 
posterior. 

4. Five patients ranged from fifteen to 
thirty- five years of age. One was sixty- 
three years old and all were males. 

5. All the dislocations were complete. 
Each had a good result on leaving the 
hospital and in the follow-up period, with 
spontaneous repair of the internal liga- 
ments of the knee. 
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LINGUAL THYROID* 


William T. Lemmon, m.d. and George W. Paschal, Jr., m.d. 
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I N the process of fetal development the 
thyroid gland is developed from a 
median diverticulum which appears 
about the fourth week on the summit of the 
tuberculum impar, but is later found in a 
furrow immediately behind the tubercu- 
lum. It grows downward and backward as 
a tubular duct, which bifurcates and sub- 
sequently divides into a series of cellular 
cords, from which the isthmus and the 
lateral lobes of the th3Toid gland are 
developed. The connection of the diver- 
ticulum with the pharynx is termed the 
thjTOglossal duct, its upper end being 
represented by the foramen cecum of the 
tongue and its lower by the pyramidal lobe 
of the thj^roid gland.* The thyroglossal 
duct is divided into upper and lower por- 
tions, the lower extending from the hj'-oid 
bone to the pyramidal lobe of the thyroid 
gland. While the thyroglossal duct usually 
passes behind the h^^oid bone, it maj^ be 
situated in front of or pass through the 
substance of the bone itself, a condition 
made possible bj^ the later fetal develop- 
ment of the hj^oid bone. These various 
courses of the duct justif^^ consideration of 
the surgical treatment of conditions involv- 
ing the tract. 

Not infrequently does the thyroglossal 
duct remain patent from the isthmus of 
the thyroid to the foramen cecum. With 
faulty descent of the thyroid from its site 
of origin the gland may be situated, in 
whole, or in part, anjnvhere along the 
course of the duct. (Fig. i.) When this 
occurs at the foramen cecum, it results in 
the development of a lingual thyroid. Por- 
tions of the gland maj' be arrested in its 
descent in the substance of the tongue pro- 


ducing an intralingual thyroid or at its base 
where a sublingual thyroid is formed. A 
prelarjmgeal thj'roid is seen when this 
process takes place in front of the larjmx 
below the hyoid bone. Going downward the 
gland is next found in its normal situation 
anterior to the cricoid cartilage and the 
upper tracheal rings. Final!}', there may be 
additional masses of th3'roid tissue in the 
retrosternal area, located in the superior 
mediastinum, as a result of the do\s'nward 
projection of cells from the gland in its 
normal situation. 

Since 1866- there have been reports of 
tumors seen on the posterior surface of the 
tongue which have been accepted as lingual 
thyroids. Dr. M. Lawrence Montgomery’ 
reported 1 44 cases gathered from the litera- 
ture between 1888 and 1935- Bronson S. 

after a complete stud}* of the reported 
cases states that there are about 250 cases 
in the literature. The rarity with which a 
lingual th3’roid is encountered added 
unusual interest in this lesion and stilnu- 
lated b}' the fact that we recentl}' cared for 
such a case, prompts the submission of this 
report to surgical literature. 

It is self evident that this t3’^pc of th3’'roid 
is existent from birth. The greater per- 
centage of the reported cases occurred in 
females and were brought to the patient s 
attention b}"^ the ph3'^sioIogic enlargen^nt 
of the gland associated with pubert}' and m 
some cases during pregnane}'. Some female 
patients noted a definite enlargement o 
the lingual th3Toid during menstruation. 
Enlargement also followed operations for 
ovarian cysts.^ Following th}'roidectoin} 
there has been a compensator}^ enlarge- 
ment of the accessory lingual th}Toid.® lu 


• From the Gross Surgical Division of Clinical and Research Surgery of the Jefferson Medical College and Hospital. 
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younger patients, if the gland on the tongue of the cases the thyroid in the neck is 
is small, it may be accidentally discovered, absent, a fact, which calls for consideration 
or if increasing in size, may so interfere before surgical treatment is instituted. 



Fig. I. Sliows the various locations of the Fig, 2. Shows the method of e.xposure of a 
thyroid gland and also the abnormal lingual thyroid gland and the scheme for 

locations of thyroid tissue. control of hemorrhage. 


with swallowing as to impair nutrition. The lingual thyroid usually is found to 
Dyspnea may be an outstanding complaint give a histologic appearance of normal 
or there may be a disturbance in phonation. thyroid tissue. But the growth may be 
Grossly, the lingual thyroid is seen to be aflected and show any of the changes seen 
situated in the midline of the tongue, in the thyroid in its normal situation, such 
anterior to the epiglotis and in the region as, cysts, adenomas or malignanc3\ If the 
of the foramen cecum. It is found to be a secretory function of the gland is altered, 
single tumor, covei'ed by the mucosa of the its host may exhibit a clinical picture seen 
tongue with a smooth or lobulated surface under such conditions. Toxic symptoms 
and somewhat globular in shape. It usually from hyperactivity occur and, on the other 
possesses a broad base through which it hand, cretinism and myxedema have been 
receives a copious blood supply to influence seen. These conditions, however, are in the 
the color of the gland which may be any- minority. 

thing from a light pink to a deep red. Cases It is easy to understand that there may 
are reported in which the lingual thyroid be no symptoms associated with this condi- 
has been found at the end of a pedicle.' tion, particularly, if the growth is small. If 
These tumors may vary in size, being as the growth is larger, it is so located as to be 
small as a pea or large enough to fill the traumatized frequently during deglutition 
pharynx. It is reported that in 70 per cent and give rise to hemorrhage which Bronson 
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S. Ray' states occurred in varying degrees 
in 10 per cent of the cases reported. The 
patients complain of a fullness in the throat 
and diniculty in swallowing, breathing and 
talking. Following trauma there may be 
ulceration and occasionally pain and the 
breath may have a fetid, o(Vcnsivc odor. 

Before surgical removal of the lingual 
thyroid is ellcctcd the existence of other 
thyroid tissue should be confirmed. Since 
palpation of the normal gland in the neck is 
sometimes very dilficult, exploration of the 
neck can be done quickly and with safety. 
Extirpation of the lingual thyroid is justi- 
fied when there is enlargement sufficient to 
interfere with breathing, speaking or swal- 
lowing, hemorrhage, degeneration and ne- 
crosis, hyperthyroidism which does not 
yield to medical treatment and in cases in 
which malignant change is suspected. 

In the absence of other thyroid tissue 
subtotal removal of the lingual gland has 
been suggested. This has been done in a 
number of instances and the incidence of 
recurrence is small. However, if the entire 
gland is removed the patient’s needs can be 
satisfactorily met by the administration of 
thyroid extract, the dosage being deter- 
mined after periodic elicitations of the 
basal metabolic rate. This latter test should 
be done before operation and at regular 
intervals thereafter. Attempts to trans- 
plant some thyroid tissue have not been 
highly successful. It is difficult to remove 
tissue from such an infective area as the 
mouth and obtain a successful graft. 

CASE REPORT 

A girl, three and one-half years old was 
referred to us by Dr. Ralph Venturo, Glass- 
boro, New Jersey. Her parents had discovered 
a lump in her mouth in the first week of 
January, 1940, upon looking down her throat 
after she had been hoarse for a number of daj-s. 
She was undernourished and small for her age. 
Before her parents discovered the growth the 
child would say, “Mamma, I have throat” in 
an apparent effort to say that she had some- 
thing in her throat. From the time she was able 
to talk she would complain that anjThing even 
if lukewarm was too hot. The child was taken 


to several physicians who made no specific 
recommendations. The mass enlarged rapidly 
during the two weeks preceding admission, 
hoarseness became more pronounced, vomiting 
oecurred several times and the ehild was 
noticcaijiy more nervous. She was admitted 
to the Brewer Hospital, Woodbury, New 
Jersey, and operated upon February 22, 1940. 
Ether anesthesia was used. The child was dis- 
charged three days later and made an un- 
eventful recovery. A basal metabolic rate was 
done on March 16, 1940, and was -n^o. 
Thyroid extract — gr. i — daily, was given and 
the B M R. repeated on April 26, 1940, 
showed it to be —12. The first month after 
operation she gained two and one-half pounds. 
I Icr nervousness had diminished, she can now 
tolerate hot foods, swallowing is not disturbed, 
hoarseness is absent, she makes no reference to 
anything in her throat and she is assuming 
tlie appearance of a normal girl of her age The 
last B. M. R. done on May 28, 1940, was — 

Operation. Under deep ether anesthesia, 
using an ether tip and a tonsil suction appa- 
ratus a transoral operation was done. The jaws 
were held open with a Davis mouth gag. 
Following a procedure patterned essentially 
after Lahey’s method® the tongue was grasped 
between the fingers and pulled well forward. 
Sutures of No. 1 chromic catgut were inserted 
into the tongue lateral to the growth and 
anterior to it in the midlinc. (Fig. 2.) Traction 
was made on these sutures to deliver the 
growth further and to control hemorrhage. The 
mass was then excised with an elliptical, wedge- 
shaped incision Bleeding points were clamped, 
ligated and the edges approximated with mat- 
tress sutures. Convalescence was uneventful. 

Pathologic Examination. “ Grossly, the spec- 
imen consists of a small tumor mass 25 cm. m 
diameter. It is covered on one side by smooth, 
glistening epithelium which contains a few 
papillae. There is one depression which leads to 
a blind duct, measuring about 2 mm. long. The 
tumor itself is light brown, moderately firm, 
glistening, somewhat gelatinous and with a 
tendency to ct'st formation.” 

Histology'. “Section consists of a small piece 
of tissue from the base of the tongue. It is a 
fairly well circumscribed nodule and is char- 
acterized by a number of acini. These acini are 
filled w'ith colloid. The lining epithelium is low 
cuboidal in nature, the colloid is deep staining. 
In other areas there is considerable mucinous- 
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like tissue and some hyperplasia of the lining 
cells. In some instances, the cells are swollen 
and filled with colloid like material.” 

Diagnosis. “Aberrant thyroid tissue.” 

SUMMARY 

1. Another case of a lingual thyroid is 
reported to surgical literature. 

2. Before the surgical removal of a 
lingual thyroid is elTective the existence of 
Other thyroid tissue should be confirmed. 
However, if the entire gland is removed, 
the patient’s needs can be satisfactorily 
met by medical therapeutic measures. 
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3. A transoral operation for the removal 
of a lingual thyroid is described. 
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MODIFICATION OF THE MUNRO TIDAL 
DRAINAGE APPARATUS* 

Joseph A. Hyams, m.d. and Henry Buchtel, m.d. 

NEW YORK, NEW YORK DENVER, COLORADO 


W HEN Munro first presented his 
conception of tidal drainage of the 
urinary bladder in 1934, it appar- 
ently was not evident to the urologists dis- 
cussing the paper that this method of 
treatment had urologic significance. How- 
ever, it was soon discovered that this was a 
valuable and dependable addition to their 
therapeutic armamentarium, and modifica- 
tions of the original apparatus for special 
cases were devised. 

We wish to present two such modifica- 
tions: the first having very general applica- 
tion and the second a very limited one. 
Tidal drainage was first utilized by the 
urologist for the treatment of cystitis, 
particularly in those obstinate cases which 
did not respond to recognized measures. 
The value of the treatment lies in the regu- 
lar, automatic distention and irrigation of 
the bladder. With the original apparatus, 
the reservoir and tubing had to be filled at 
each cycle before any fluid entered the 
bladder, and the e^■acuation of the viscus 
was sometimes incomplete. It was evident 
that with constant irrigation the modality 
would be more effective. For this purpose, 
the modification shown in Figure i was 
devised. Essentially, it consists of a two- 
way catheter with tidal drainage apparatus 
attached to the outflow. All the fluid enter- 
ing the apparatus must first pass through 
the bladder. Actual tests have shown that a 
solution of indigo carmine will be cleared 
from the bladder in half the time that is 
required with ordinary tidal drainage. This 
modification is valuable in the treatment of 
all types of cystitis, but particularly so 
when the urine is markedly infected or 
when incrustations are present, and per- 


mits the use of any of the medicinal solu- 
tions now in use. 

DESCRIPTION' OF APPARATUS 

The fluid is placed in the container. A, 
from which its rate through the dropper, 
C, is controlled by clamp, B. It then flows 
to the intake of a two-way catheter, D. 
Fluid leaves the bladder by the outflow of a 
two-waj' catheter, E, and flows into the 
reservoir, G, through a small glass tube, H. 
After the reservoir is full, the fluid will rise 
in the vent, F, and siphon arm, L When the 
intravesical pressure is greater than that in 
the siphon arm, siphonage takes place, 
emptying both the bladder and reservoir 
into the waste bottle, J. 

Because the reservoir, G, is drained by a 
smaller tube and is lower than the bladder, 
it will empty more slowlj' than the bladder. 
When the resenmir, G, is empt3% air will be 
drawn through the air vent, F, thus break- 
ing the siphonage and permitting the filling 
cj'^cle to recur. 

When assembhdng this device, care must 
be taken that the reservoir is lower than 
the patient, and that it is drained by a 
smaller tube than that draining the blad- 
der. This is to insure emptying of the 
reserNmir after the bladder is emptj'. Also, 
the apparatus will work better when the 
tube connecting the bladder to the reser- 
voir is on a gradual downhill slant. 

Cj'stometrograms will be found super- 
fluous if this apparatus is started in the 
following manner: The siphon arm, /, is 
raised considerablj- above its final expected 
level and dropper, B, so adjusted that the 
fluid is running at the desired speed, usualb' 
sixtj- to ninety' drops per minute. When the 


* From the Department of Urology, New 1'ork Post-Graduate Medical School and Hospital, Columbia University. 
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Iluid in the air vent, reaches the level of 
the bladder, a marker is placed on the 
reservoir, A. The Iluid is permitted to 

6"^ 

% 

'\ 

\ S 



f'li:. i. Schematic drawing of tidal 
drainage apparatus with, lead o to 
and exit r ftxv.n the two-way 
cath.ctcr in Waddor. 

tlow and readings taken at each 50 cc. until 
the bladder capacity is reached. In the 
average, this is about 300 cc., but in many 
diseased bladders, it may be considerably 
less or more. To institute treatment, the 
siphon arm is lowered to the level where the 
siphon will work and it is fixed there. .As 
the bladder capacity improves, the si- 
phon ann will require rcadiustment. The 
strength of the detrussor muscle and res- 
toration of normal bladder function is 
accelerated by increasing the pressure 
slightly. 

The second modification, shown in Fig- 
ure a. consists of an apparatus to instill a 
measured amount of Iluid into the bladder 
and withdraw it immediately. Practically, 
this apparatus is limited to those cases of 
acute cystitis in which instillation of ,a 
soothing medication is desired. It consists 
ot a container, .A, from which the fluid 
i'.ows through an adjustable clamp. B, and 


a dropper, C, to a large reservoir, D, from 
which an air vent, E, and a siphon arm, F, 
arise. When the fluid in E rises above the 



I'las. ; and 3. Schcma.tic clrauini; 
of apparatus to instill nicasurcd 
quantity Iluid into hla.ddcr. 


arm, /-, the siphon will work and the entire 
contents of the reservoir, D, will be dis- 
charged into the system. The fluid will first 
fill the small reservoir, G, then rise in the 
air vent. H. and siphon arm, /, and then be 
forced into the bladder. The siphon arm, /, 
must be adjusted to such a height tiiat as 
soon as the reservoir, D, is empty, fluid will 
begin to pass over the siphon arm, /. The 
reservoir. G, and the bladder are emptied 
and the lower siphon broken as in the first 
apparatus. The upper siphon is broken by 
the air vent. F. The dificrence in size be- 
tween the two rese.n,oirs, D and G, will 
determine the amount injected into the 
bladder, as there will be approximately 
enough urine secreted between fillings to 
take care of the volume of the tubing. 

Figure 3 shows how an expert glass 
blower can modify the upper reservoir to 
make the apparatus more comp.act and to 
reduce the number of corks which might 
leak air. 
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Munro stresses the use of small rectal 
tubes as catheters when using this type of 
apparatus. We have found that whistle tip 
catheters work just as well and, in addition, 
are made of better rubber and are easier to 
insert. 

CONCLUSIONS 

I. Two modifications of the tidal drain- 
age apparatus for the urinary bladder are 


presented; one with a general application, 
the other with a very limited application. 

2. Tidal drainage has been found bj" the 
urologist to be a valuable adjunct to the 
treatment of many urologic disorders. 
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OXYURIS VERMICULARIS APPENDICITIS 

THE INCIDENCE OF OXYURIS VERMICULARIS IN A SERIES OF 
1,016 CASES OF APPENDICITIS 

William Vernon Wax, m.d. and Norman Scott Cooper, m.d. 

CATSKILL, NEW YORK ATHENS, NEW YORK 


I N a series of i,oi6 operative cases of 
appendicitis at the Memorial Hospital 
of Greene County, (441 of which were 
the authors’) from August, 1933, to Ma3% 
1940, there were eight cases of oxyuris 
vermicularis infestation of the appendix. 

There are many synonyms for oxyuris 
vermicularis, namely: ascaris vermicularis, 
enterobius vermicularis, seat worm, thread- 
worm, pin-worm, also called awl-tail, maw- 
worm and maggot. It is a small whitish 
round worm which in man infests the large 
intestine and very often the appendix. It is 
reported that they have been found as high 
as the cecum and have even been seen in 
the stomach and mouth. They apparently 
are incapable of multiplying in situ; for 
development, the ova must be swallowed. 
Many believe that the oxyuris plays no 
etiological role and that its occurrence in 
the acutely inflammed appendix is merely 
accidental. Invasion of the oxyuris into the 
mucosa of the appendix has been shown to 
be responsible for a considerable number of 
cases of appendicitis (seventeen in a series 
of 129, by Cecil and Bulkley).“ '‘ This is an 
unusually high figure for as shown in our 
series we found only eight cases in the 1,016 
studied. All removed appendices in this 
series wei'e histopathologically examined. 
The oxyuris is, however, also found in 
apparently normal appendices, in the 
submucosa as well as in the lumen. Often 
little or no inflammatory reaction is found 
about the oxyuris; but while it may be 
impossible to demonstrate the point at 
which the organisms penetrate the mucosa, 
they are supposed to produce character- 
istically shallow hemorrhagic ulcers in the 
mucosa. (Figs, i and 2.) These might be the 
starting point of an acute inflammatorj'^ 


process not unlike that described by 
Aschofl'.^ Dean Lewis® states that “Oxyuris 
must be mentioned in a consideration of 
the etiologj" of appendicitis in children. 
Thej'^ are occasionally encountered in the 
adult.” This is apparent in our series 
although 40 per cent of our cases were 
adults. It would seem that the younger the 
individual, the more severe the clinical as 
well as the micropathological findings are 
when the appendix is infested with oxyuris. 
Parasites are not nearly so common in the 
suppurative and gangrenous forms of 
appendicitis as in the nonsuppurative type. 
In only one case was the appendix infested 
with oxyuris classified as a subacute 
appendicitis by the pathologist. All others 
were classified as “chronic.” (Table i.) 

All the cases in the series of 1,016 studied 
were operated upon primaril}^ for appen- 
dicitis, except for two cases. One was a 
prophylactic appendectomy (Case #4409) 
performed during the course of a hysterec- 
tomy; oxyuris vermicularis was found in 
the appendix on histopathological examina- 
tion. In the second case (#3612), this 
patient was operated upon for a right 
ruptured ectopic pregnancy by the authors 
on September 3, 1939. Because of her 
precarious condition at that time it was 
deemed advisable not to remove the ap- 
pendix, since there was no evidence of any 
gross pathological findings in the appendix. 
She made an uneventful recovery. Six 
months later, on February 27, 1940, she 
developed typical symptoms of appendici- 
tis. The histopathological report on the 
removed appendix showed infestation with 
enterobius vermicularis. There was no 
previous history of pin-worms. As already 
mentioned, during the previous operation 
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of the right salpingo-oopliorcclomy for the 
ruptured tubal pregnancy, tiiere was no 
evidence of worm infestation in the ap- 


micularis infestation subsequently caused 
objective as well as subjectiv'c findings of 
appendicitis. 



Fin. 1. Section of .-ipi>enc!i\ Ca‘;e No. 4^0^. Siio"- 
ing cli:ir;icteristic.'ill\ s!iri!Io« lieniorrl>:i}tie 
ulcers in nnicos.-i. Cross section of osyuris 
vermicul.'iris in lumen of ;tpj)en(li\. X 103. 

pendix when examined during the course of 
this operation. It, therefore, may be con- 
cluded from this, that if worms were 
present at an earlier date, they had not 
previously created symptoms or signs of 


Fio. 2. Section of appendis Case No. 430^- 
S!iov\inp cross section of o\\ uris vcmicularis 
in lumen under hiftlier mapnification. Note 
cellular infiltration in this area and inflamma- 
tory reaction «itli disruption of mucosal 
continuity. X 4H0. 

From the cases listed the incidence is 
greater in children and evidently excites 
more violent reactions in children than in 


TABLE 1 


Case No., 
Initial 

Date of Operation 

1 

1 

Age, 

Scs 

1 liphest 

Preoper- Total 
ative While 

Tern- Count 
pcraturci 

Per Cent „ r- . 

' of 

Polv- — ^ . 

' "i 1 hosin- 

niorpnO“( , 

InucIcarsI '’P'"''-'® 

1 1 

1 

Ilislopathological Diagnosis, 

Bender Laboratory, Dr. John J. Clemmer 

1 

I, B. A. if4598. , . 
6/11/40 

i 

5 yrs. f 
Female 

103° 

! 

21,400 j 

1 

: 86 

1 

0 

Subacute appendicitis infestation with en- 
tcrobius vcrniicularis 

2. A. N. #3986. 
11/^9/39 

10 yrs. 
Female J 

iot° 

1 5,200 i 

1 30 

1 ' 

Chronic appendicitis infested with entero- 
bius vcrmicularis 

3. W. F. #2875 . 

3/29/39 i 

1 1 yrs. 
Male 1 

99 5° 

1 6,400 ^ 

1 

' 34 

1 

0 

1 Chronic appendicitis ovyuris vcrmicularis in 
appendiv 

4. A. S. #3657 
9/3/39 i 

1 1 yrs. ' 
Male 

lOI 

1 

16,000 1 

I 1 

1 82 

1 

1 * i 

/ 

Chronic appendicitis with enterobius vermi- 
cularis 

5. S. W. fii62. 1 
12/7/37 

6 yrs. 
Female 

100.8° ' 

1 

17,800 1 

[ : 

[ 76 

1 

i ^ 1 

J 

Chronic appendicitis ovyuris vcrmicularis m 
appendix 

6, M. B. 191 
10/26/34 

7. H. F. #4409 . . 
4/24/40 

23 yrs. j 
Female , 
34 yrs. ; 
Female 1 

99 2° 16,800 

99 1° ! 

' 80 

! 0 

1 

1 

Chronic appendicitis oxyuris vcrmicularis 
present in the lumen 

Chronic appendicitis infestation of appendix 
[ with enterobius vcrmicularis 

8. A. A. #3612. . . 
2/29/40 

26 yrs. j 
Female ! 

99 1“ 1 

; j 

1 8,700 j 

i 

1 

49 

1 1 

0 

Chronic appendicitis infestation with enter- 
1 obius vcrmicularis 

1 


appendicitis; but there is definite evidence 
to show that appendicitis did occur and 
worms were found in the removed ap- 
pendix, indicating that the oxjmris ver- 


adults. (Table i.) Oxyuris lodged in the 
appendix of children (and less frequently in 
adults) produces a typical clinical picture 
of appendicitis. There is pain, vomiting. 
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elevation of temperature, local tenderness, 
increased rigidity and leukocytosis. Eosino- 
philia is not a constant finding as shoAvn by 
our records, and if present, is not very 
marked. The ^vriters know of no method by 
Avhich it can be differentiated unless one 
cares to rely entirely on the increase of the 
eosinophiles in the diff erential blood count. 
The most conservative plan to follow is to 
advise operation when typical signs present 
themselves, rather than depend entirely 
upon the eosinophilia alone, even when 
oxvuris vermicularis infestation is remotelv 

Kf 

suspected. 

A. Battaglia and H. de Fiore^ found that 
appendicitis is caxised by oxyuris with a 
frequence of 2 per cent. Our figures in the 
series of 1016 cases reviewed show .007 per 
cent. Battaglio’s and de Fiore’s findings 
agree in that it is more frequent in children 
than in adults. They state that two 
patients out of the six of their group of 
eleven suffering from oxyuris appendicitis 
complained of symptoms of oxyuriasis — 
occasional dizziness with unconsciousness. 
In a review of our series there was no his- 
tory of dizziness or unconsciousness. 

The microscopic study of the removed 
appendix was performed in only three of 
the six cases in the series reported by 
Battaglia and de Fiore.' In our total of the 
eight cases charted, all the 1,016 ap- 
pendices were microscopically examined. 
(Table 1.) The appendix was the site of 
chronic inff animation and typical oxyuris 
lesions. The hemogram in the three cases 
quoted by Battaglia and de Fiore showed 
an eosinophilia of 4, 5 and 8 per cent, 
respectively. As shown in our table, our 
eosinophilia findings were much lower; the 
highest in case =1162 was only 2 per cent. 
There was no mortality in the cases of 
oxyuris appendicitis. In only one case was 
there a history of inffammatory reaction 
with itching of the anal region prior to 
operation (Case fiipi). The other cases 
gave no history of previous local anal irrita- 
tion or infestation with pin-worms which is 
so generally accepted as characteristic. 


CONCLUSIONS 

1. In a series of 1,016 cases operated 
upon for appendicitis the incidence of 
ox^niris vermicularis infestation of the 
appendix was .007 per cent. This is con- 
siderably lower than figures quoted in 
previous literature. 

2. Eosinophilia as a diagnostic diff eren- 
tial point cannot be relied upon definitely. 

3. Oxyuris vermicularis may be present 
in the appendix without creating symptoms 
of signs of appendicitis. 

4. In the cases reviewed the exciting 
cause of the infiammatorv reaction in the 
appendix was the oxyuris vermicularis, 
except in two cases, in which the worms 
were present without creating visible path- 
ological findings. 

5. In spite of eosinophilia being present, 
when objective and subjective signs of 
appendicitis are present, operation should 
be advised. 

6. Infestation of the appendix with 
oxyuris in children usually creates more 
violent clinical as well as pathological 
reactions. 

7. The oxyuris is rarely if ever found in 
suppurative and gangrenous forms of 
appendicitis. 

8. Local symptoms such as itching and 
inflammatory reaction of the anus is not 
necessarily present and was reported in the 
preoperative history of only one case in the 
series studied. 
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PLACENTA ACCRETA-" 

REPORT OF THREE CASES 


J. Irving Kushner, m.d. 

NEW YORK, NEW YORK 


P LACENTA accreta is the abnormal add the reports of three cases from the 
adherence of the afterbirth to the Bronx Hospital embracing a period from 
underlying uterine wall. It is due to a July i, 1932, through March 1, 1938. Dur- 



Fig. I. Photomicrograph showing chorionic 
villi fused with mjomctrium. X 20. 

complete or partial absence of the decidua 
basalis, especially of its deep or spongy 
layer which results from the compression of 
the mucosal glands. The normal separation 
of the placenta is caused by the cleavage of 
this spongy layer. Absence of the decidua 
basalis forces the chorionic villi to attach 
themselves directh' to the myometrium 
giving rise to the condition known as 
placenta accreta. 

Irving and Hertig,^ in 1937, reviewed 
eighty-six cases by sixty-eight authors, a 
complete summary of the literature, and 
added an additional twenty cases of their 
own. The incidence in their clinic was one 
case in every 1,956 deliveries. We wish to 


Fig, 2. Photomicrograph showing an attach- 
ment of the hjalinized trophoblastic 
layer directly to the myometrium, X 20, 

ing this time there were 10,000 deliveries. 
Placenta accreta, therefore, occurred one m 
every 3,333 deliveries. 

CASE REPORTS 

Case I. H. J., No. 70574, age 24, gravida 
in, para i. Her first pregnane}' in 1933 resulted 
in a spontaneous abortion for which a curettage 
had been performed. The second confinement 
was complicated by a manual removal of a 
partial!}' adherent placenta followed by a 
uterine infection. She had been hospitalized 
for fourteen days. The present delivery on 
October 15, 1936, was spontaneous after 4 
hours of labor, although the membranes had 
ruptured five days before onset of pains. The 


* From the Departments of Obstetrics (Dr. Meyer Rosensohn, attending), and Pathology fDr. Joseph Felsen, 

director), Bronx Hospital. 
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placenta failed to separate and as there was no 
bleeding tKe patient was put to bed. Bleeding 
began twelve hours later and manual extraction 
of placenta was attempted under anesthesia by 
Dr. A. J. Fleischer. It was impossible to deter- 
mine a cleavage line, so the uterus was packed 
with iodoform gauze, a 500 cc. citrate transfu- 
sion given, followed by a supravaginal hyster- 
ectomy, bilateral salpingectomy and left 
oophorectomy. Convalescence was afebrile and 
the patient was discharged on the seventeenth 
day. 

The specimen consisted of a postpartum 
uterus with an entire placenta firmly adherent 
to the uterine wall. Attached to the uterus were 
both tubes and one ovary, the seat of an 0.5 
cm. coipus luteum. Microscopically (Fig. i) 
the specimen showed chorionic villi fused with 
the myometrium. Diagnosis: Placenta accreta. 

Case 11. J. R., No. 72691, age 37, gravida 
II, para i. The patient’s first pregnancy in 1934 
was complicated by a toxemia (pre-eclampsia). 
She had at that time a spontaneous delivery 
at seven and one-half months of a three pound 
baby which lived seventeen days. She was 
admitted as a private patient of Dr. A. J. 
Fleischer on December 17, 1936, because of 
a gravidity of two months and a recurrence of 
the toxemia. Eye and medical consultation 
advised interruption of pregnancy because of 
the presence of nephropathy. On December 28, 
1936, a hj’sterotomy and sterilization under 
spinal anesthesia was done. 

The specimen was a 6 by 5 cm. piece of 
yellowish-white tissue, apparently a portion of 
the uterus with an attached adherent placenta. 
Microscopically (Fig. 2) there was an attach- 
ment of the hyalinized trophoblastic layer di- 
rectly to the myometrium. Diagnosis: Placenta 
accreta. 

Case ni. S. G., No. 103993, age 27, gravida 
i, para 0. In 1932, she had what was reported 
as a subtotal hysterectomy for fibroids with a 
reconstruction of the stump of the cervix and a 
part of the isthmus of the uterus. She was 
admitted to Bronx Hospital, service of Dr. 
Irving Smiley, from a private sanatorium 
where on September 10, 1939, she had a pre- 
mature breech labor of seven months’ gestation 
necessitating extraction. In the extraction the 
fetal head was left in the uterus. Her mem- 
branes had been ruptured since September 7, 
1939, and she now had daily chills and fever. 
She was put under supportive therapy, sul- 
fanilamide and transfusions, and on September 


21, 1939, the ninth day after admission, she 
had a supravaginal hysterectomy and bilateral 
oophorectomy performed. The uterus was 



Fig. 3. Pliotomicrognipli sliowing direct attach- 
ment of villi and hyalinized trophoblastic 
layer directly to the m3'ometrium. X 20. 


found to be the seat of a rupture across the top, 
and a large amount of placental tissue was 
attached to the interior of the uterus. The 
patient expired four days later from sepsis and 
peritonitis. 

The specimen was a uterus 16 by 7 cm. in 
size, removed supracervicallj\ There was a 
large perforation at the fundus. The upper half 
of the uterine cavity contained adherent 
placental tissue. Microscopically (Fig. 3) one 
could see the direct attachment of villi and 
hyalinized trophoblastic laj’^er directl}"^ to the 
myometrium. Diagnosis: Placenta accreta. 

SUMMARY AND CONCLUSIONS 

1. Three cases of placenta accreta are 
reported. One was a true clinical case. The 
other two were discovered in the routine 
examination of surgical material. 

2. The incidence in our clinic was one in 
every 3,333 deliveries. 

3. The essential pathological condition 
is partial or complete absence of the 
decidua basalis so that the placenta is 
attached directly to the myometrium. 

I am indebted to Dr. Meyer Rosensohn for 
his encouragement and advice, and to Dr. 
Joseph Felsen for his stimulating interest in 
the preparation of this report. 
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SUBTOTAL PNEUMONECTOMY FOLLOWING 
GUNSHOT WOUND=^ 

Henry A. Brodkin, m.d. 

Lt. Col., M.C., U. S, Army 
NEWARK, NEW JERSEY 


P NEUMONECTOMY today is re- 
garded as the treatment of choice 
in primary malignant broncinal tu- 
mors and e.vtensive chronic suppurating 
lesions such as total unilateral bronchiecta- 
sis and multiple chronic abscesses of the 
lung. The first pneumonectomy in the 
human ^Yas performed by Kiimmell in 
1910 for a pulmonary malignancy. The 
patient lir'ed for si.v days and died of post- 
operative pneumonia in the contralateral 
lung. It was not until 1933 that Graham 
and Singer reported the first successful 
pneumonectomy for cancer of the lung. 
Nissen reported the first successful pneu- 
monectomy for bronchiectasis in 1931, 
although Lilienthal performed the first 
operation for this condition (unsuccess- 
fully) in 1919. In April, 1939, Dolley and 
Jones reported the first pneumonectomy 
for extensive unilateral pulmonary tuber- 
culosis. During this short period, not 
only have the indications for the operation 
increased, but the technique and the results 
have improved to a point that offers the 
best and permanent relief of sj'mptoms. 
According to reports in the literature up to 
July, 1939 the operation has now been 
performed 241 times: 147 for malignanc3'; 
ninetj'-two for chronic suppuration; and 
two for tuberculosis. 

It is the purpose of this paper not onlj" 
to report another successful pneumonec- 
tomj', but also to demonstrate that the 
indications for the operation are further 


widened to include serious traumatic pul- 
monary injuries with uncontrollable hemor- 
rhage. In the case cited below, a penetrating 
gunshot wound of the lung at the hilum, 
pncumonectoni}’ was never anticipated 
and was necessitated by uncontrollable 
hemorrhage. 

In resecting a lung two methods of 
disposal of the hilum are commonh' 
emploved, namely: mass ligation and indi- 
vidual dissection; and ligation of the hilar 
structures. The latter method is the opera- 
tion of choice in treating malignant lesions 
of the bronchus because it removes the 
entire organ and regional lymph glands 
and enables the surgeon to e.\cise the 
bronchus at a point farthest bej'ond the 
growth. The former method is now usu- 
alK' reserved onh’ in cases of the chronic 
in{]ammator3' group. In excising the lung 
after mass ligation of the hilum a var3dng 
amount of lung tissue is retained in the 
stump and is utilized for burying the 
opened ends of the bronchi. This operation, 
strictly speaking, should be termed a 
“subtotal pneumonectom3 ” and the term 
“total pneumonectom3'” should be re- 
served for the operation of individual 
dissection and ligation of the hilar struc- 
tures. These terms are analogous to total 
and subtotal hysterectom3^ The operation 
emplo3-ed in the case reported was mass 
ligation of the hilum with resection of the 
major portion of the lung. 


* From Surgical Service, Newark City Hospital. 
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The successful outcome of this case 
stimulated an interest in a study of 
traumatic penetrating injuries of the lung. 



Fig. 1. Circle under left nipple marks wound 
of entrance of bullet. 


For this purpose, the files of the Essex 
County Medical Examiner, Dr. Harrison 
Martland, Averc studied. All cases of fatal 
gunshot and stab wounds of the chest 
from 1930 to 1939 were analyzed. A study 
of Table I shows that of fifty-one indi- 
viduals with fatal gunshot wounds of the 
chest, forty-six had injuries not only 
to the lung, but also to neighboring vital 
structures which precluded any form of 
treatment. Of the five remaining victims, 
in whom only the lung was Injured and a 
hemothorax was present, three died before 
they reached the hospital. Interestingly, 
in two of these three individuals the lung 
was injured near the hilum and both died 
in thirty minutes. Neither blood loss nor 
mediastinal displacement appeared to be 
responsible for the fatal outcome and post- 
mortem examination disclosed the cause 
of death to be asphyxia, the result of blood 
flooding the uninjured lung. The remaining 
two patients sur\-i\-ed fn'e and se\’cn liours 
respectively and might have received 
prompt surgical treatment. 

There were seven fatal stab wounds 


of the chest and in each case death re- 
sulted from a laceration of the lung with 
total hemothorax and marked mediastinal 



Fig. 2. Circle above inci.sion marks wound of 
exit. 

displacement. Four of the victims were 
dead before any medical aid could be 
given, but three lived from twelve to 
twenty-four hours and died of injuries 
that were easily amenable to surgery. 
Therefore in fifty-eight cases of fatal 
penetrating wounds of the lung prompt 
surgical intervention could have been 
applied in five instances. 


Table i 

WOUNDS or CHEST I930-I939 
(Essex County Medical Examiner's Office) 

Gunshot wounds of cliest causing dcatli 51 

Wound througli lung plus other vital structures. . . 46 

Wound of lung onlj"^ 5 

Dead on arrival (all with hemothorax) 3 

Lived 5 to 7 hours (with hemothorax) 2 

Stab wounds of lung causing death 7 

Dead on arrival (with hemothorax only) 4 

Lived 12 to 24 hours (hemothorax only) 3 

Total cases for possible surgical intervention 3 


As a result of this analysis it was thought 
expedient to study the cases of penetrating 
wounds of the chest that were treated at 
the Newark City Hospital during the same 
period (1930-1939). (Dnly those cases that 
resulted in a hemothorax were selected 



96 Anun'can Journ.tIofSur^t-r> Brodklll Gufishot WoUnd of CHcSt 


Ai'KIl, 1041 


and the fatal cases of this group are 
included in Table i. In six gunshot wounds 
with hemothorax four were treated st'mp- 



Fit;, j. Tension hemothorax with cardiac 
displacement. 

tomatically and two required thoracotomy 
for drainage of subsequent infection. 
Twenty-three cases of penetrating stab 
wounds of the chest were treated con- 
servatively without operation. Table n 
shows the cases treated at the Newark 
City Hospital. 

T.xnur; 11 

SLuiots wotsDS or ciinsT 
(Newark Cit\ Hospital 1930-1939) 
Penetratin;; gunshot wounds of cliest producing 


liemothorax 6 

Cases tre.ited svmptomatic.'dlj 4 

Oise.s retpiiring subsequent thoracotoms 2 

Penetrating stab wounds of chest producing heino- 
tliorax 23 

Cases discharged within two weeks i j 

Oises discharged after two weeks 8 

Cases requiring ojrerations o 


From the study of those two groups 
of cases it appears that penetrating wounds 
of the chest fall into two categories: first, 
those in which the symptoms of shock are 
sligiit or seem to be abating, and hemor- 
rhage is controlled. These cases arc treated 
conservatively although a henio- or pneu- 
mothorax max be present. If mediastinal 
displacement [>r(Kiuce.s cardiac embarrass- 
ment the increased pressure in the pleural 


cavity must be reliev'ed by aspiration. To 
prex'ent renewed bleeding from the re- 
expanding lung after aspiration a pneunio- 



Fig. 4. Postoperative film, September 12, 
1939; left pleura! cavitv completely 
p.acked witii gauze. 


thorax should be induced. The second 
group consists of the cases in which the 
predominant signs are those of shock and 
mediastinal shift because of continued 
hemorrhage. In this type of case, an im- 
mediate exploratory thoracotomy should 
be done. Simple suture of the laceration 
and ligation of the bleeding vessel with 
reinflation of the lung will be sulficient 
to control the majority of this type of 
penetrating wounds of the lung. However, 
although to date no case has been reported 
it is conceivable that a lobectomy or 
pneumonectomy may be necessary because 
the simpler procedure is insullicient or 
because of extensive damage to lung 
substance. Once an exploratory thoracot- 
omy is decided upon, one should have in 
readiness a Robert-Neison or similar type 
of hilar tourniquet and be prepared to 
resect a lobe or even the entire lung. 

In no previous war has resection of the 
lung for gunshot wounds been reported. 
Due to the advances made in thoracic 
surgery in the past few years wc may expect 
many casualties in the present war where 
resection of the luni: will be feasible. 
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CASE REPORT pleural cavity had been renewed. Aspiration of 

W. von D., white male, age 27, was admitted the left pleural cavity yielded 500 cc. of dark 
to the Newark City Hospital about midnight, blood and his condition improved, but the next 



Img. -j. Film taken September 24, 1930, Fig. 6. Film taken October 13, 1939; begin- 
slunvs stump of left lung and tubal drain- ing, expansion of remnant of left lung; 

age of empyema. Figlith rib shows bullet lipiodol in left bronchus with small fistula, 

wound; sixth rib posteriorly resected. 


August 17, 1939. He was semiconscious, per- 
spiring profusely and in shock. His blood 
pressure was 100, '60 mm. of Hg, his pulse of 
fair quality and respirations somewhat labored. 
He had had pneumonia at the age of 12, his 
father had died of pulmonary tuberculosis at 
the age of 48, and his first wife died of pul- 
monary tuberculosis at the age of 25. 

Following a quarrel with his wife he became 
despondent and shot himself with a 38 caliber 
bullet through the left chest at what he thought 
was his heart. Examination of the chest showed 
the wound of entrance in the fifth intercostal 
space, just below the left nipple. The wound 
of exit was in the posterior chest, medial to the 
angle of the left scapula. Physical signs of fluid 
in the left chest were present. There was no 
hemoptysis or cough until the next day when 
he expectorated a large amount of bloody 
mucus. 

After recovering from the initial state of 
shock and a severe serum reaction he appeared 
to be making normal progress, when suddenly 
on August 28, eleven days after admission, he 
became very dyspnclc and cyanotic with a pulse 
of 136, respirations 48, blood pressure 90/50. 
Dullness was present over the entire left chest 
with marked displacement of the heart to the 
right. It was believed that bleeding in the left 


day symptoms of anoxemia and respiratory 
embarrassment reappeared. Fix’e hundred fifty 
cc. of bloody fluid was again aspirated from the 
left chest and a transfusion of 600 cc. of blood 
was given. The condition again improved, but 
the next day, August 31, signs of respiratory 
embarrassment were once more observed. This 
time, in spite of the removal of 650 cc. of dark 
bloody fluid and a 500 cc. blood transfusion, the 
patient’s condition remained critical. He was 
very dyspneic and cyanotic with the pulse 130 
and respirations 60. 

At this point, the patient was seen by the 
author in consultation. It was suggested that 
further conservative treatment be continued 
but that chest aspirations should be followed 
by replacement with air to slightly positive 
pressure to prevent the collapsed lacerated lung 
from reexpandlng and renewing the hemor- 
rhage. Twice, 500 cc. of bloody fluid was 
aspirated and replaced by air. Two 500 cc. 
transfusions and 3000 cc. of 5 per cent glucose 
in saline were administered that afternoon, but 
the signs of respiratory embarrassment and 
anoxemia became so marked that death ap- 
peared imminent. At this time, it was believed 
that the bleeding from a large hilar vessel was 
reactivated and remained uncontrolled in spite 
of marked collapse and displacement of the left 
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lung. An immediate exploratory thoracot- 
omy offered the only chance to arrest the 
hemorrhage. 



Fir.. “. Filni taken December 4, 1939. Wound 
healed; further re-e\p.insion of remnant of left 
lung: bronchial fistula freeh communicating 
with residual pneumothorav space as siiown 
by lipiodol. 

The patient rcceixcd oxygen in the sitting 
position and gas-oxygen anestiiesia was started 
in this position because of the orthopnea. After 
a few inhalations, generalized convulsions set 
in. with extreme cyanosis, and the anesthesia 
was discontinued. The left chest was rapidly 
scrubijcd with ether and painted with iodine. 
After paravertcbal and local novocaine infiltra- 
tion, the sixth rib was resected for about 7 
inches posterolatcrally and the left pleural 
cavity was opened. At this time, normal saline 
solution was administered through one of the 
\eins of the foot. 

On opening the chest, a large amount of 
l)Ioody Iluid and fibrin under marked pressure 
was released. Active severe bleeding was ob- 
ser\cd in the region of the left hilum anteriorly. 
The hilum was seized and compressed digitally 
.•ind the mediastinum was drawn laterally. 
•After this maneuver, the pulse could be felt 
feebly at the wrist. Blood was given through 
the intratennus apparatus. The lung was seen 
to lie completely collapsed and tiie fibrin was 
removed from its posterior surface. The wound 
of exit in the left lower lobe posteriorly was 
clearly x i'-ible, but there was no active bleedinir. 
W'i’.en tile blcwxi clots were removed from tiie 


anterior surface of the lung no wound was 
found. The digital pressure was released and 
profuse bleeding again appeared at the anterior 
hilar area. Digital pressure was renewed and a 
Roberts-Nelson tourniquet was applied around 
the left lower lobe because that lobe was 
sex’erely damaged. W'^hen digital pressure was 
again released, hemorrhage reappeared. The 
tourniquet was removedand reapplied aboutthe 
entire hilum and this procedure controlled 
the bleeding. Careful inspection failed to reveal 
the wound of entrance or the bleeding area 
of the lung. At this time, the temptation to leave 
the tourniquet in situ and retreat was very 
strong. However, it was thought that it would 
be better to remove the lung and close the 
chest rather than leax'C an open pneumothorax 
and let the lung slough out. A large stump of 
lung tissue was left at the hilum which was 
sutured with several chronic transfixion liga- 
tures. Blood x'csscls were individually clamped 
and ligated. The entire pleural cavity was 
packed with five large pieces of gauze, after 
the method described bx- Jose Arce. The wound 
was closed except for the space allowed for the 
gauze to protrude. Treatment for shock was 
instituted. Specimens of resected portions of 
upper and lower lobes showed atelectasis with 
considerable hemorrhage in the lower lol)c. 

The nc.vt day, September 1, the patient’s 
condition was good, his pulse 110, blood pres- 
sure 124 '72, respirations 36, and temperature 
ioi.5°F. Dressings were changed daily because 
of profuse bloody serous discharge. After two 
weeks, large pieces of gauze were remox ed dailx 
for fixe days; the pleural cavitx' was then 
empty and rubber tube drainage was substi- 
tuted. On September 24, the pleural cax ity xxas 
irrigated xvith azochloramid solution because 
the drainage had become purulent and foul. 
There was no sign of a bronchial fistula. A-rax 
at this time shoxxed the thickened parietal 
pleura, the prominent hilar stump, and begin- 
ning extension of the residual lung into the left 
pleural cavitxx On October 13, a small amount 
of lipiodol was instilled into the left main 
bronchus. This demonstrated the absence of 
lipiodol in the remnant of the left lung and a 
small bronchial opening with pooling of lipiodal 
in the left pleura! cavity. On two oec.ision‘;, 
during irrigations which caused a severe cougli. 

.a piece of foul lune slough was e;ectcd throiurh 
the wound. Following this, the discharge be- 
came thin .and odorless and the bronchus 
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became patent. A'^-ray, at this time, sho^Yed the 
disappearance of a portion of the sutured stump 
of lung at the hihun and the beginning of 
expansion of the remainder of the left lung. 

The patient continued to improve and gained 
21 pounds from the time he got out of bed to 
the day of his discharge from the hospital, 
November 12. He has been free of untoward 
symptoms and his wound is entirely healed. On 
December 4, .v-ray following instillation of 
lipiodol showed the left main bronchus open, 
communicating directly with the residual 
pneumothorax space. The remnant of the left 
lung had further expanded and the left dia- 
phragm was elevated. The left chest was dimin- 
ished in size and was immobile on inspiration. 

At the present time he is employed driving a 
taxi in Newark. He feels no discomfort at any 
time and docs not become dyspneic in the 
course of his work. Examination shows the left 
chest contracted, smaller than the right, and 
immobile on respiration. Breath sounds arc 
diminished. A'-ray examination showed no 
further change than that seen in the .v-ray in 
Figure 7. 

CONCLUSION 

For the first time, subtotal resection of 
the lung was done for a gunshot wound 
near the hilum. 

Resection of the lung can be a life saving 
procedure in cases of uncontrollable hemor- 
rhage following injuries of the lung. 

The author is indebted to Dr. Harry B. 
Epstein for transferring the case; to Dr. Harri- 
son Martland and Dr. Richard Dicfl'cnbach 
for their assistance and suggestions; and to 
Miss A. Zartler, all of the Newark City Hos- 
pital. The photographs of patient and .v-ray 
films were made and furnished by Dr. Harrison 
Martland. 
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FEMORAL VEIN LIGATION FOR CHRONIC OCCLUSIVE 

ARTERIAL DISEASE* 

A STUDY OF TWENTY CASES 
S. Thomas Glasskr, m.d., f.a.c.s. and Albert Lesser, m.d. 

NEW YORK, NEW YORK 

I N reading the voluminous literature in the (low ol blood to extremities deprived 
which has appeared in recent years on of blood. 

the treatment of the chronic occlusive It was, therefore, with considerable 
arterial diseases of the extremities, we can- temerity and mental reservation that the 
not escape several blunt observations: (i) authors of this paper began a study of the 
A wide variety of methods of treatment value of femoral \'ein ligation in the treat- 
have been offered, and the surprisingly ment of occlusive arterial disease of the 
good results with one method of treatment extremities. This surgical procedure re- 
frequently duplicate the good results re- ccived fairly frequent notice, for the most 
ported with other treatments. (2) The part favorable, in the literature up until 
results may be as good as reported because 1934. We arc convinced as a result of our 
of individual methods and, on the other experiences that femoral vein ligation has 
hand, the surprising correlation of good a valuable, though limited, place in the 
results may be due to the fact that only a armamentarium of therapy of the occlusive 
certain percentage of patients can be arterial diseases and is deserving of re- 
benefited under any circumstances. (3) newed interest. 

There may be undue enthusiasm on the 

part of an investigator reporting good su.mmakv of review of the literature 
results because of pride in his particular In a review of the literature we find the 
method or failure to exercise cautious )udg- following: 

ment. (4) Some investigators have been i. Considerable opinion based on clinical 
unable to confirm the good results of a results is offered to support the view that 
specific method of treatment, as reported femoral vein ligation is at least of some 
by others. (5) Improvement may be due therapeutic benefit in the chronic occlusive 
not at all, or only remotely, to a specific arterial diseases of the extremities, 
method of treatment, but rather to meas- 2. There is more uniform agreement of 
ures of good, general care such as cessation opinion that the procedure is probably of 
of smoking, rest in bed, warmth, and greater clinical value in those cases in 
generally improved h^^giene occurring as a which acute or abrupt occlusion of the 
result of regulated observation. artery has taken place. 

Furthermore, it is important to empha- 3. There is definite objective e.xperl- 
slze that practically all good results mental evidence in animals to show that 
reported with the various methods of femoral vein ligation has produced a 
treatment are based essentially on clinical richer collateral arterial tree with a mark- 
observations, with little, if any, objective edlj* lowered incidence of gangrene of the 
evidence to support the conclusion that extremities, following abrupt mechanical 
these treatments cause a definite increase occlusion of the femoral arterj*. 

* From the Surgical Services of Dr. J. H. Fobes and Dr. L. R. Kaufman, New York Medical College, Flower and 

Fifth Avenue Hospitals and Metropolitan Hospitals. 
lOO 
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4. As yet no satisfactory objective or 
experimental evidence on animals has been 
submitted to support the clinical view that 
femoral vein ligation is of value in the 
chronic occlusive arterial diseases of the 
extremities. 

5. The predominant theory pfl'ered to 
explain the therapeutic value of femoral 
vein ligation is that the increase in arterial 
and venous pressures of the extremity 
forces open a large number of previously 
Inactive collateral vessels and makes avail- 
able to deprived tissues an increased 
amount of blood nutriment. 

CLINIC.^L STUDY OF TWENTY CASES 

Our material comprises twenty cases of 
severe organic occlusive arterial disease 
of the lower extremities in which arterio- 
sclerosis is the predominant feature. Tl\e 
age incidence varies from forty-two to 
ninety-two years; the youngest was forty- 
two; five cases were in the fifty to sixty 
year group, four in the sixty to seventy year 
group, se^’en in the seventy to eighty 
year group, two in the eighty to ninety 
year group, and one patient was ninety- 
two years old. A marked associated spasm 
is noted in two cases as evidenced by 
temperature release after nerve block. 
Diabetes mellitus is concomitant in six 
cases. One case, which will be discussed 
subsequently in detail, presents an acute 
arterial occlusion superimposed on a 
chronic endarteritis obliterans. 

The cases selected for femoral vein liga- 
tions fall into two groups: The first group 
represents our primary indications for this 
procedure and consists of those cases in 
which gangrene was impending or was 
present in a minimal or early state. The 
second or palliative group Includes those 
cases in which midthigh amputation was 
definitely indicated but in which amputa- 
tion was refused by the patient or in which 
amputation was deemed unwise because of 
poor general status and a hazardous opera- 
tive risk. A summary of the results with 
femoral vein ligation is tabulated under 
individual headings as follows: 


Pain. In sixteen cases relief of pain 
within twelve hours was marked and often 
dramatic. In three cases there was only 
moderate relief, and one patient who was 
relieved immediately after operation de- 
veloped a severe recurrence which required 
a neurectomy two weeks later. Some meas- 
ure of lasting relief from pain was ascer- 
tained at a follow-up examination from 
three to twelve months postoperatively in 
nine cases. Of the remaining eleven pa- 
tients, five required amputation from three 
to four weeks after femoral vein ligation, 
and six cases either could not be traced or 
are too recent to evaluate as to lasting 
relief from pain. 

Pulse. In eighteen of our cases, pal- 
pable pulsation of the dorsalis pedis and 
posterior tibial arteries was absent. In two 
of these, the pulses became palpable follow- 
ing femoral vein ligation. 

Course oj Local Gangrene. In ten of the 
seventeen cases in which gangrene was 
present definite demarcation with spon- 
taneous separation of localized gangrene 
was obtained following femoral vein liga- 
tion. There was a progressive spread of 
gangrene in five cases which necessitated 
midthigh amputation as previously men- 
tioned. One case developed a postoperative 
psychosis and was transferred to another 
institution and the subsequent course 
could not be traced. Another patient 
developed a progressive gangrene but the 
poor general condition and extreme age 
made an amputation too hazardous a pro- 
cedure and death resulted from toxemia. 

CASE REPORTS 

Case No. 98964, K. S., male, age 54 years. 
The patient was admitted with a history of 
frostbite and gradual onset of gangrene of the 
tip of left big toe. Pulses were absent. Skin 
temperatures before and after posterior tibial 
nerve block revealed no rise indicating organic 
occlusion of the arteries. Arteriograms cor- 
roborated these findings. Following a left 
femoral vein ligation, the skin temperature 
became elevated, pain disappeared and the 
gangrene demarcated early, allowing for eas}^ 
removal of the slough. Follow-up. eight months 
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later showed a maintenance of tlie improve- However, following a right femoral vein liga- 
ment with absence of subjective sj'mptoms. tion, the peripheral pulses were found palpable 
Case No. 99494, H. T., male, age 53 years, and the ulcer healed. Follow-up examination 



Fig. I. Arteriogram with 
thorotrast taken immedi- 
ately before femoral vein 
ligation. 

The patient was admitted in poor condition 
with a generalized arteriosclerosis, diabetes 
mellitus, right hemiplegia and impending 
gangrene of the right foot. The pulses were 
absent; skin temperatures showed a minimal 
increase following nerve block and the oscillom- 
etry readings were zero. Arteriography indi- 
cated organic occlusion. Following a right 
femoral vein ligation, the skin temperatures 
increased and the pain subsided. Follow-up 
eight months later showed complete absence 
of subjective symptoms and the skin felt warm 
to palpation. 

Case No. 94493, C. D., male, 61 years of age. 
The patient was admitted with a gangrenous 
ulceration of the right big toe, generalized 
arteriosclerosis and diabetes mellitus. The foot 
pulses were absent, oscillometrj' zero and nerve 
block failed to elevate the skin temperature. 





Fig. 2. Arteriogram immedi- 
ately before femoral vein 
ligation. 


was not possible; the patient had moved to an 
unknown address. 

Case No. 101352, G. C., female, 73 years old. 
The patient was admitted with an impending 
gangrene of the left foot, general arteriosclerosis 
and diabetes mellitus. Despite conservative 
therapt", the pulses were not palpable and 
oscillometry remained at zero. Gangrene fol- 
lowed. Arteriograms were taken before and 
one-half hour following a left femoral vein 
ligation. (Figs, i, 2, 3 and 4.) Examination of 
the preoperati\'e arteriogram showed a fair^' 
good circulation evident down to about the 
ankle wuth a fair number of collaterals. No open 
vessels appeared below the ankle. On the post- 
operative plates, the anterior tibial definitely 
was open down to the dorsalis pedis region, an 
increased number of fine collateral vessels in the 
leg, and collaterals about the heel (not present 
in the preoperative plates). The arteriograms 
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revealed the opening up of collateral vessels 
as a result of the femoral vein ligation. One 
month later the patient was discharged with 



I'lG. 3. Arteriogram taken 
immediately after femoral 
vein ligation. Note in- 
creased collateral circula- 
tion. 

the wound healed. Follow-up three months 
later showed maintenance of healing and ab- 
sence of all subjective symptoms. 

Case No. 99271, G. C., male, age 56 years. 
The admission diagnosis was general arterio- 
sclerosis and impending gangrene of the right 
foot. Pain with claudication had persisted for 
the previous eighteen months. Petechial and 
embolic lesions were present in the skin of the 
right foot. Nerve block with skin temperatures 
and oscillometry indicated organic occlusion. 
Following a right femoral vein ligation, the 
skin temperature became elevated. Pain per- 
sisted but improved slowly. One month later, 
the patient was discharged. All subjective 
symptoms had cleared up. Follow-up seven 
months and one year later showed complete 
relief. 

Case No. 91067, J. A., male, age 86 years. 
A senile male was admitted with the diagnosis 


of generalized arteriosclerosis and impending 
gangrene of the right foot. The right great toe 
was ulcerated and gangrenous. Conservative 



Fig. 4. Arteriogram taken 
immediately after femoral 
vein ligation. Note in- 
creased collateral circula- 
tion. 

treatment was followed for one month but the 
gangrene progressed rapidly. The patient re- 
fused an amputation. At this time, impending 
gangrene of the left foot was evident. Pain 
was extreme. A left femoral vein ligation was 
performed and the femoral arteiy was found 
pulseless and completely occluded. Postopera- 
tive improvement was satisfactory and the 
patient was discharged without subjective 
symptoms two months later. Follow-up in six 
months showed that the patient had died of 
natural causes and that the foot had remained 
in good condition. 

Case No. 97755, M. H., male 68 years old. 
The patient was admitted with a diagnosis of 
impending gangrene of the third toe of the right 
foot complicated by diabetes mellitus. Con- 
servative treatment was to no avail. A femoral 
vein ligation was performed one month later. 
There was a postoperative improvement in 
the collateral circulation. However, a super- 
added infection necessitated a midthigh am- 
putation. The patient was discharged three 
months later. 

Case No. 98892, D. C., male, age 72 years. 
The diagnosis on admission was generalized 
arteriosclerosis and beginning gangrene of toes 
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of right foot. Fcmoral vein ligation gave marked 
relief from pain, increased skin temperature 
and a return of the foot pulses. On the third 
postoperative day, the patient became psy- 
chotic and was transferred to a psychiatric- 
hospital. There has been no response to our 
follow-up letter. 

Case No. 95943, S. M., female 42 years of 
age. This was a diabetic patient who had 
developed an ulceration on the right big toe 
two months prior to admission. In spite of 
conservative treatment, the gangrene persisted 
and an osteomyelitis of the toe ensued. A left 
femoral vein ligation was performed one month 
later, the necrotic bone removed and the soft 
tissues drained. The circulation improved and 
the necrotic tissue gradually disappeared. On 
discharge from the hospital two months later, 
the wound was clean, granulating and nearly 
healed. The patient was up and about and 
symptom-free. Follow-up was not possible; 
patient had moved to an unknown address. 

Case No. 7843, A. G., female 70 years of age. 
The patient was admitted with generalized 
arteriosclerosis and infected gangrene of the 
right great and second toes. The gangrene 
spread to the third and fourth toes during 
conservative treatment. Femoral vein ligation 
was followed by improved collateral circulation, 
cessation of pain and eventual spontaneous 
demarcation and healing of the stumps within 
five months. Follow-up one year later showed 
healed stumps and on absence of subjective 
symptoms. 

Case No. 4843, T. H., male, age 77 years. 
The diagnosis on admission was generalized 
arteriosclerosis and gangrene of the fourth toe 
of right foot. Femoral vein ligation resulted in 
spontaneous amputation of the toe on the 
ninth postoperative day. However, infection 
developed at this time and within two weeks a 
midthigh amputation was necessitated. It was 
important to note that contrary to all expecta- 
tions, many large collateral bleeders were 
present, instead of the usual almost bloodless 
amputation in such cases of advanced occlusion 
with arteriosclerosis, as noted by Spurrell. 
Follow-up one year later showed a satisfactory 
healed stump. 

Case No. 3902, J. S., male, age 56 years. 
The patient was admitted with a diagnosis of 
generalized arteriosclerosis and moist gangrene 
of the right great toe. Arteriograms showed 
block of the dorsalis pedis and posterior tibial 


arteries, ^’he toe was disarticulated and three- 
days later the fcmoral vein was ligated. Al- 
though there was immediate relief from pain 
and increased skin temperature, the gangrene 
spread. A midtliigh amputation was performed. 
The stump healed well. 

Case No. 90012, male, 76 j'cars of age. The 
patient was admitted with a diagnosis of 
generalized arteriosclerosis, auricular fibrilla- 
tion and moist gangrene of middle toe of right 
foot. Pain was very severe and the patient 
required constant morphinization. There was 
immediate relief of pain and increased local 
warmth following femoral vein ligation. The 
wound was completely healed within one 
month. Follow-up seven months later revealed 
a healed toe and complete absence of subjective 
symptoms. 

Case No. 4288, D. G., age 92 years. The 
diagnosis on admission was generalized arterio- 
sclerosis and gangrene of right small toe. There 
was no response to conserv-ativc treatment. A 
fcmoral vein ligation gave definite relief from 
pain. The gangrene remained dry and clean 
until one month later when secondary infection 
set in. The patient refused an amputation and 
died three weeks later. 

Case No. 69", M. L., female, age 75 years. 
The diagnosis on admission was diabetes 
mellitus, generalized arteriosclerosis and gan- 
grene of the left second toe. Following a femoral 
vein ligation, pain disappeared, the gangrene 
became dry and spontaneous amputation took 
place one month later. At this time, uremia 
developed and death occurred two weeks later. 

Case No. 759, N. male, age 63 years. 
The patient was admitted with a diagnosis of 
diabetes mellitus, generalized arteriosclerosis 
and gangrene of the left big toe and foot. Pain 
was severe. The circulation appeared ^-ery 
poor. The left femoral vein was ligated and it 
was noticed that the accompanying artery was 
completely occluded. Two weeks later, lym- 
phangitis appeared. The patient refused ampu- 
tation but consented two weeks later. Death 
ensued on the second postoperative day. 

Case No. 1024, J. M., male, 56 years of age. 
The diagnosis on admission was generalized 
arteriosclerosis, left hemiplegia, pulmonary 
tuberculosis and moist gangrene of right big 
toe. Oscillometry, arteriography and histamine 
flares revealed an almost complete organic 
occlusion. Following a femoral vein ligation, 
relief from pain was prompt but the skin tern- 
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peraturc rcinainccl fixed. Iinproveincnt was 
noted for about six inontlis. At this time, an 
infection occurred wlrich subsequently necessi- 
tated a midthigh amputation. 

. 1 . W.,* male, age "5 years. The diagnosis 
on admission was auricular fibrillation, hemi- 
plegia and peripheral vascular disease. The 
p.atient apparently had an acute embolic upset 
of the left leg about two weeks ago with in- 
creasing eoldne.ss, gangrene and mummification 
of the left great toe. Iixamination revealed the 
absence of palpable peripheral iJulses, a well 
demarcated gangrenous process and no evi- 
dence of sepsis. Because of the history of acute 
arterial closure over two weeks old, femoral 
vein ligation instead of amputation was per- 
formed. I'his was followed by prompt relief 
from pain, increased skin temperatures and the 
gangrenous area became dry and demarcating. 

E. R.,* female, age 68 years. The patient was 
admitted with a diagnosis of generalized ar- 
teriosclerosis and infected moist gangrene of 
right big toe. Suppuration and necrosis pro- 
gressed. The patient refused a midthigh am- 
putation. Following a femoral vein ligation, the 
pain subsided, the foot felt warmer and the 
gangrenous process began to localize. At pres- 
ent, healing is definite. 

A. C.,* male, 76 years of age. The diagnosis 
on admission was arteriosclerotic moist gan- 
grene of left foot and ankle. There was constant 
severe pain and elevated temperature. The 
patient refused a midthigh amputation but 
agreed to ligation of the femoral vein. At the 
time of operation, the soft tissues were debrided 
and drained. Following the operation, pain 
was markedly relieved, the wound became clean 
and granulations appeared. The patient was 
transferred to a hospital for chronic disorders 
two months later with the gangrenous areas 
clean and granulating. 

SUM.MARY AND CONCLUSIONS 

1. Twenty cases of occlusive arterial 
disease of the lower extremities in which 
femoral vein ligation was performed, have 
been presented and studied with follow-up 
for periods ranging up to two years. 

2. Definite relief of pain has been 
afl'ected by this procedure in the majority 
of cases studied. 

3. Local demarcation and spontaneous 
separation of gangrenous tissue has been 

* Gise number is tlesignutod only at time of clisclmrgc 
from hospital. 


facilitated by femoral vein ligation in at 
least ten out of seventeen cases of gangrene. 

4. The opening up of new collateral 
vessels is believed to have been produced 
and was satisfactorily demonstrated in at 
least two cases. 

5. Restoration of pulsation of the femo- 
ral artery was demonstrated in two cases 
after femoral vein ligation. 

6. There was no harmful or untoward 
efi'ects as a result of the venous stasis 
produced. 

7. Femoral vein ligation is a simple pro- 
cedure, easily performed under local anes- 
thesia and unattended by any morbidity 
or mortality. 

8. We believe this procedure to be of 
definite value in impending or early 
minimal gangrene of the lower extremities 
in the chronic occlusive arterial diseases. 

An additional thirty cases of femoral ligation 
have been performed since this manuscript 
was submitted and corresponding good result 
were noted. 
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Few cases with general congestion of the venous system will fail to 
be detected, for they are alwaj’S breathless on slight e.xertion, are often 
cyanosed, and all show clear signs in the veins of the neck when recumbent. 
From — “The Soldier’s Heart and the Effort Syndrome” — by Thomas Lewis 
fShaw and Sons Ltd.). 



DIVERTICULUM OF FEMALE URINARY BLADDER 
A MODIFIED OPERATIVE TECHNIC . 

CASE REPORT 

F. B. Jennings, m.d., f.a.c.s. 

Surgeon, Gifl'orcl Memorial Hospital 
RANDOLPH, VERMONT 

B ladder diverticulum in the female defined neck. The first are generally con- 
is comparatively rare. This may be sidered true congenital anomalies, while the 
because many remain silent lacking others may conceivably be due to pro- 



Fic. 1. Bladder with large single diver- Fig. 2. Pyclourctcro cystogram five months 
ticulum. after operation. 


the bladder neck obstructions which in the longed obstruction in an old or weakened 
male call attention to their presence. Pugh bladder. It is this type which is commonly 
considers 2 ) 2 per cent occur in the female; seen in elderly men suffering from prostatic 
Young 10 per cent and Judd and Scholl obstruction. 

consider diverticula of the female bladder The following case is an interesting 
extremely rare, reporting only two in a example of the true type occurring in a 
group of 123 cases. female. There was no evidence of any 

Clinically there are two types, true and obstruction at the bladder outlet. As will be 
false. In the first, the wall is composed of seen from the microscopic report of the 
mucosa, submucosa, and some or all of the tissue removed, this diverticulum was corn- 
bladder muscle layers. They are apt to be posed of all the true bladder laj^ers. It 
single and large, and to have a distinct, remained quiescent until the patient’s 
narrow neck. In the second type the wall is fort3'--sixth year, dormant through four full 
composed of mucosa and thinned out term pregnancies and one laparotom}^ 
muscle, or connective tissue. This type is awaiting that degree of infection necessary’ 
more often noticeable, usually with a larger to cause the one attack of cystitis which led 
opening into the bladder and a poorly to its discovery. 

107 
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A widow of 46 was admitted to the Bristol were normal and the blood pressure was 
Hospital May 12, 1926, with complaints of 160/100. There was a moderate uniform en- 
frequenej', dj'suria and pain in the left lumbar largement of the thj^roid, but the basal meta- 



Fig. 3. Cystogram two years after operation. 


region. For three weeks before admission, she 
had had a constant left, dull, lumbar backache. 
This pain had never occurred before; it did not 
radiate, was worse when she was tired, but was 
never unbearable. Since the onset of this pain 
she had had frequency of urination and pain 
at the end, quite severe and accompanied bj- 
tenesmus. Before admission to the hospital her 




Fig. 4. Pyelogram two years after operation. 

bolic rate was minus 4. There was no tenderness 
in either lumbar region. Pelvic examination 





Fig. 5. Fig. 6. Fig. 7. 

Fig. 5. Schematic bladder and diverticulum. 

Fig. 6. Neck tied and doubly clamped; diverticulum excised; still distended purse-string suture set. 
Fig. 7. Stump being inverted and purse-string suture tied. 




attending physician had given her a course of 
argyrol bladder instillations without any relief 
of symptoms. High-strung, rather neurotic, a 
sufferer from severe headaches, she had never 
been in robust health. 

At the age of 36 she had had a suspension of 
uterus and an appendectomy. Four full term 
normal pregnancies and this operation were 
the only points of interest in her past history. 
Oddly enough, these had caused no symptoms 
referable to the bladder. 

The temperature, pulse, and respirations 


showed a firm perineum, no cystocele, a normal 
cervix, and a small uterus well up in anterior 
position. No masses were felt. 

Cystoscopic examination revealed a marked 
general cystitis, making it impossible properly 
to fill the bladder or to locate the ureteral 
orifices. In the left lateral wall there was an 
opening about the size of a lead pencil which 
was recognized as the mouth of a diverticulum. 
Phenolsulfonephthalein excretion was 30 per 
cent in two hours. A catheterized specimen of 
urine was turbid and alkaline, showed a trace 
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of albumin, no sugar, and a large amount of 
pus. 

The patient was given a course of bladder 
irrigations with rest in bed. On May 22 a second 
cystoscopy was performed and the ureters 
easily cathetcrized. The diverticulum opening 
appeared well above the left ureteral orihee 
on the posterolateral bladder wall. Specimens 
were obtained from both sides. The right was 
normal and the left showed a considerable 
amount of pus. Intravenous P.S.P. test showed 
a normal appearance time on both sides. 

On May 24, under gas oxygen and etlier 
anesthesia, a cystoscope was passed and a 
No. 6 catheter inserted in each ureter. The 
cystoscope Avas removed and the bladder was 
lillcd with boric solution through a large rubber 
catheter. The catheter was left in the urcthera 
and clamped. The bladder was exposed and by 
slow finger dissection well mobilized on all 
sides. The left ureter passed along the inferior 
posterior border of the diverticulum. The 
diverticulum could be dissected free from the 
ureter; its small neck entered the bladder about 
3 cm. above the entrance of the ureter. (Fig. 5.) 
The muscular coats and the thin tissue about 
the neck of the diverticulum were tied with 
No. I chromic catgut close to the bladder wall. 


layers about the drain. A self-retaining catheter 
was left in place. 

Sections of the specimen showed chronic 



Fig. 8 . Cross section showing 
stump inverted and purse- 
string suture tied. 


infection of the bladder wall. The columnar 
epithelial lining was normal but beneath it 
there was a generalized infiltration of small 
round and plasma cells. Muscular and outer 
connective tissue layers were normal. All the 
normal bladder wall structures were found in 
this specimen; the diverticulum could therefore 
only have been a congenital anomaly. 



Fig. 9. Fig. 10. Fig. i i. 

Fig. 9. Mattress sutures covering purse-string suture. 

Fig. 10. Continuous sutures reinforcing mattress sutures. 
Fig. 1 1. Final appearance of suture line. 


Two clamps were placed distal to this ligature, 
the neck cut between the clamps, and the 
diverticulum, still distended, removed. (Fig. 6.) 
The stump was cauterized with carbolic acid 
and alcohol. A purse-string suture of No. i 
chromic catgut was placed around the stump, 
most of the fluid in the bladder having been 
withdrawn. The stump was inverted well into 
the bladder, and the purse-string tied. (Figs. 7 
and 8.) The site of the buried stump was 
covered with two rows of chromic sutures. 
(Figs. 9-1 1.) A rubber tube drain was inserted 
along the bladder and the wound was closed in 


After a rather stormy first week during which 
there was considerable bloody serous drainage 
from the abdominal wound, the patient’s pulse 
and temperature became normal, and the 
sutures and drains were removed. At no time 
was the wound drainage uriniferous. On the 
fifteenth postoperative day the self-retaining 
catheter was removed and the patient was 
allowed out of bed. Five days later she had 
a sharp left pyelitis lasting four days. She 
was discharged on the thirty-fourth postop- 
erative day, free from symptoms and voiding 
normally. 
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Cystoscopy on November ii, showed no 
cystitis. The site of the diverticulum opening 
was marked by a well-healed stellate scar. A 
No. 7 catheter was passed easil5'^ into the left 
side. Both ureteral specimens were normal. The 
patient was entirely cured of her bladder 
S3'^mptoms and had remarkable relief from her 
headaches. Twelve 3'ears after operation the 
patient was well and had had no bladder sj'^mp- 
toms since her operation. 

SUMMARY 

A case of diverticulum in the bladder in 
the female is reported. This diverticulum 
was found to be made up of all the true 
bladder layers and must therefore have 
been a congenital anomaly. 


A modified technique for the removal of 
diverticulum is presented. The method 
used here and suggested bj'^ Young is 
applicable only to such diverticula as are of 
good size, with thick wall and a distinct 
narrow neck, where there is no other reason 
for opening the bladder. Under such condi- 
tions it is technically less difficult, trau- 
matizes the bladder less and should give a 
shorter convalescence than the more fre- 
quently described extra- or intravesical 
methods of excision. 
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MALIGNANT MELANOMA 

REPORT OF A CASE RECURRING AFTER FOURTEEN YEARS 
W. Grafton Hersperger, m.d. and William Neill, Jr., m.d., f.a.c.s. 

BALTIMORE, MARYLAND 


M alignant melanoma, with or 
without operation, is surpassed by 
no other tumor in its tendency 
toward rapid local growth or widespread 
dissemination. However, instances in which 
there are long delays before recurrences are 
not rare. Repeated cauterization of areas 
has been done over a period of several 
years^ before generalized metastases oc- 
curred. Many years have passed after 
thorough excision only to be followed by 
local reappearance or extensive, rapidl}- 
progressive, generalized metastases. 

William H. Wilder, before 1900, empha- 
sized the importance of giving a guarded 
prognosis, even after many years, as he had 
noted melanotic sarcoma in the liver 
thirty-two years after enucleation of the 
ej'C for melanosarcoma of the choroid. 
Albers reported local recurrence twenty- 
four years after excision of the primary 
tumor and Farrell- recorded an instance in 
which generalized metastases appeared 
eighteen years after removal of the original 
lesion. Lawbaugh'® had a patient with 
involvement of the liver seventeen years 
after removal of melanosarcoma of the eye. 
Farrell had another case with local recur- 
rence fifteen years after excision. Fisher 
and Box'" found a large melanoma of the 
liver 14 years after enucleation of an eye for 
primary inti'a-ocular melanoma. 

Lukens^ and Newton® each had one case 
with local return of orbital tumor after 
thirteen years, whereas Wilbur and Harl- 
man^ observed delayed generalized metas- 
tases after thirteen years affecting the 
abdominal organs, skin and pleura, without 
demonstrable disease in the accepted pri- 
mary focus, namely, the eye. 

The present case is recounted to call 
attention to another instance with appear- 

III 


ance of metastases after many years during 
which the patient’s health was excellent, 
and to call attention to the blood picture 
and the existence of an unidentified urinary 
pigment. 

The patient, a 64 year old white man, who 
had done clerical work for many years, first 
consulted one of us (W. N.) in September, 1924, 
because of a mole in the skin of the epigastriimi. 
This had been present all his life, had not 
increased in size or given any trouble until 
four weeks previously when there was onset of 
itching and deepening of coloration. He had 
applied iodine, alcohol and ether without any 
effect. The accompanying photograph shows 
location of the tumor. The more central portion 
was quite dark in color, the edge lighter as 
indicated. The darker portion showed evidence 
of irritation and a tendency to bleed. The skin 
attachment was freely movable, no adjoining 
skin nodules were present and no regional 
glandular enlargement was observed. Under 
local anesthesia the mole was removed with a 
wide margin and a skin graft applied. Patho- 
logic examination proved the tumor to be a 
malignant melanoma. (Figs, i and 2.) 

Recovery was excellent and health splendid 
until June, 1938, when the patient seemed to 
lose vigor, became weak, tired easily and 
experienced diminished appetite. He received 
symptomatic treatment until consulting one of 
us (W. G. H.) on November 21, 1938. Six weeks 
before this there was onset of dull, constant, 
retroxiphoid discomfort and difficulty in swal- 
lowing solid food. For two weeks, only soft or 
liquid food could be taken and this was fre- 
quently vomited either before the meal was 
finished or within one-half hour after it. There 
had been slight constipation. No blood was 
present in vomitus or stools. A persistent cough 
productive of a small amount of thick, graj- 
sputum had been anno^dng. Some deep soreness 
over the mid portions of both sides of the 
anterior chest had been present. Loss of 
strength had been progressive and weight had 
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decreased from 165 pounds in June, 1938, to niann was negative. Gastric analysis showed no 
127 pounds on November 21, 1938. free hydrochloric acid after histamine andstools 

Physical e.\-amination showed a thin, pale, contained no blood. The icteric index was eight 




Fir.. I. Primary lesion on epigastrium showinc evidence of trauma. 


not acutely, but apparently seriously ill man. 
There was an 8 cm. curving scar high in the 
epigastrium, about which there were no nodules 
or discoloration. The lungs were clear and there 
was no glandular enlargement. In the left 
posterior axilla there was a soft, freely movable 
lobulated mass with a fairly sharp edge which 
the patient stated had been present for at least 
twenty years, and this appeared to be a lipoma. 
The sharp, non-tender edge of the liver was 
palpable 3 cm. below the costal margin in the 
right mid-clavicular line. It descended well on 
inspiration. 

X-Tay examinations of the chest, spine, 
pelvis, long bones, gall-bladder and gastro- 
intestinal tract showed no abnormality. The 
urine was clear with respect to routine examina- 
tion (including inspection for Bence-Jones 
protein), but the test for urobilin was strongly 
positive and there was present in nearlj" all 
specimens a deep red coloration. The hemo- 
globin was 86 per cent; red blood cells, 3,940,- 
000; white blood cells, 4,350; with segmented 
neutrophils, 38 per cent; staff forms, 25 per 
cent; myeloblasts, i per cent; premyelocjaes, 1 
per cent; myeIocji:es, 3 per cent; lymphocj^es, 
16 per cent; monocytes, 16 per cent. One 
nucleated red blood cell was noted. The Wasser- 


and the Van den Bcrgh negati\c. Upon inspec- 
tion two w ceks later the liver had symmetrically 
enlarged so that the lower border reached the 
level of the umbilicus in the right mid-clavic- 
ular line and gave rise to abdominal fullness. 
Its surface was smooth. At this time three firm 
fixed nodules, averaging i cm. in diameter, were 
palpated in the left axilla. These were twice as 
large two weeks later when consent was ob- 
tained for removal of one for study. (Biopsy 
by Grant E. ^^'ard.) 

Studj' of the tissue remo\ed showed the 
following characteristics: Specimen was ap- 
proximately' 33-^ X 5 or 6 cm. and had a red- 
dish-purple color. It was firm and the growth 
had not pierced the capsule of the gland. On 
cross-section the normal architecture of the 
lymph gland had been destroyed entirely. The 
cut surface was firm and grated in places, which 
were whitish in color, but for the most part it 
was dirty-gray with many small, black spots. 

The normal architecture of the node was 
entirely destroj'ed and all lymphoid tissue had 
been replaced by tumor cells. These cells were 
anaplastic, varying greatly in size and shape; 
the nuclei stained quite darkly and the cyto- 
plasm was granular with indefinite ceil outline. 
Mitotic figures were seen. There was consider- 
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able brown pigment scattered throughout the 
sections; many cells were loaded with this ma- 
terial. The diagnosis was malignant melanoma. 



Fig. 2. Epithelium .nucl subepitliclial tissues 
contain melanin. There is increased vas- 
cularity in the derma. There is alveolar 
grouping of polyhedral cells that seem to 
have pushed their way downward beneath 
the basal epithelium. These cells show 
hyperchromatic nuclei and occasional 
mitotic figures. Diagnosis: Melanoma 
with malignant changes. 

metastatic. (Histologic report by Hugh R. 
Spencer, Professor of Pathology, Medical 
School, University of Maryland.) 

The remainder of the patient’s course was 
Interesting only in that the liver continued 
to enlarge; multiple, firm, dull, bluish-purple 
nodules, up to 1.5 cm. in diameter, appeared 
generalized in the skin and the dull red urine 
changed to a thick brown. This latter color was 
believed caused by the presence of melanin 
pigment. 

The course was progressive!}' downhill and 
death occurred four months after the onset of 
symptoms of his final illness, fourteen years and 
three months after excision of a malignant 
melanoma from the epigastrium with interven- 
ing freedom from related signs and symptoms. 

The finding of a large number of imma- 
ture leucocytes caused some difiiculty in 
diagnosis at first and suggested the possi- 
bility of an aleucemic leucemia. It is 
believed that the presence of these young 
forms, in tliis instance, indicates invasion 
of the bone marrow by the neoplasm. 


We are acquainted with two other in- 
stances in which a dull red coloration of the 
urine was noted. One of these patients had 



Fig. 3. Tissue is entirely composed of tumor 
cells. The cells :ire both the large poly- 
hedral and small round cells of highly 
anaplastic type. They contain a small 
amount of melanin and arc similar in 
appearance to those in the smaller areas 
in Figure 2. Mitotic figures are seen. Diag- 
nosis: Metastatic melanoma. 

a primary carcinoma of the liver, the other 
metastatic carcinoma to the same organ, 
the primary neoplasm being of the stom- 
ach. In both cases, the liver involvement 
was extensive. These facts caused some 
speculation as to the nature of the sub- 
stance coloring the urine. The pigment was 
stable to light, but not to alkali, and gave a 
positive Van den Bergh reaction even in 
the absence of an elevated icteric index or a 
positive blood Van den Bergh. 

In the absence of evidence of increased 
blood destruction, the presence of the 
strongly positive urobilin reaction of the 
urine points to liver dysfunction. This, 
coupled with the extensive involvement of 
the liver by tumor in our case and in the 
tAvo cited, causes us to wonder whether we 
are dealing with sotne unidentified pigment 
related to bilirubin and giving the positive 
Van den Bergh reaction in the urine with- 
out an increased blood bilirubin. 

In the absence of local recurrence many 
years after removal of a malignant mela- 
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noma, the appearance of extensive general- 
ized malignant melanomatosis gives rise 
to speculation as to whether the generalized 
disease has arisen from another undis- 
covered primar3' lesion, or whether previ- 
ous metastatic tumor cells have remained 
dormant, due to some unusual resistance of 
the host. It has been suggested that this 
delayed recurrence may be the result of 
temporary lowering of this resistance or an 
increase in the virulence of tumor cells, or 
possibly a combination of both. 

It is worthy of note here that Wigby and 
Metz® observed regression of extensive 
subcutaneous and visceral metastases of 
malignant melanoma following vigorous 
Roentgen irradiation of the pituitary gland. 
They offer as a possible explanation the 
suggestion that one or more of the secretor}' 
substances of the pituitary “necessary for 
the growth or reproduction of the melano- 
blast” are diminished or completely re- 
moved by this treatment. 

On this basis, it would not seem unrea- 
sonable to suggest that in the present 
instance there may have been metabolic 
alterations giving rise to an increased 
amount of this pituitary' secretion in the 
circulation and hence reactivation of mela- 
noblastoma cells. 

SUMMARY 

The metastases of malignant melanoma 
ma}'- occasionally remain dormant for 
manj'^ years and then become active and 
extensive. A case of this tj’^pe has been 
presented here and reference made to 
numerous similar reports in the literature of 


the past fifty j’-ears. Interesting features of 
the case cited consist of changes in the 
blood picture constituting a “shift to the 
left” in the granulocytes and the discovery 
of an unidentified urinary pigment. 
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A CASE OF RETRACTILE MESENTERITIS ASSOCIATED 
WITH EARLY CARCINOMA OF THE GALLBLADDER* 

Lee Rademaker, m.d. 

Surgeon and Director of Pathology, Peninsula General Hospital 
SALISBURY, MARYLAND 


A CLINICAL entity n-hich has ap- 
peared sporadically in medical lit- 
erature since 1853, but which has 
rcccRcd only' recent attention in this 
country, is retractile mesenteritis. Origi- 
nally described by Virchow, this disease 
found its way into many of the earlier 
surgical textbooks. Virchow believed that 
a circumscribed peritonitis with cellulitis 
and sclerosing degeneration in the mesen- 
tery caused the retraction he noted, and 
stated that this retraction was necessary 
to produce volvulus of the pelvic colon. 
Since Virchow’s first report, authors have 
reported one or more cases of retractile 
mesenteritis in the literature. Trauma or 
tuberculosis were considered the etiological 
agents, but niany other theories existed. 
At first described as occurring chiefly in the 
mesenteries of the colon, it was recognized, 
among others, by .lura in 1927, as occurring 
also in the mesentery of the small intestine, 
and it was Jura who evidently performed 
the first experimental work on this disease. 
He injected bacteria from the intestinal 
flora into the mesentery of the ileum, pro- 
ducing a lymphangitis and subsequent re- 
tractile mesenteritis. Even Brehm, as 
quoted in Keen’s system of surgery (1908), 
urges that mesenteric shrinking must be 
considered as a disease, sui generis, which 
needs treatment. The comparative rarity 
of this disease, however, allowed it to fade 
gradually from textbooks and from the 
literature, until recent experimental work 
brought it once more to the front as a true 
entity with a definitely explainable 
pathogenesis. 

In a recent article, Reichert, Gerbode 
and Halford completely reviewed the past 


literature and in an exhaustive and careful 
manner experimently corroborated the 
findings of Milone and Plcco, who in 1935 
produced mesenteritis experimentally by 
ligation of the lymphatic trunks of the 
root of the mesentery in rabbits. Milone 
and Pieco gave a complete description of 
the development of retractile mesenteritis 
following this procedure, dividing this 
development into three stages. These con- 
sisted of dlfl'usc edema, fibroblastic hyper- 
plasia and sclerosis of the newl}^ formed 
connective tissue. 

Ligation of the artery alone did not 
produce mesenteritis, and Reichert, Ger- 
bode and Halford were unable to produce 
it by ligation of either vein or artery or 
both. In the latter’s experimental work, 
it was found that irritation or trauma to 
leaves of the mesentery did produce mild 
degrees of the condition. 

In the present case it is our theory that 
metastatic carcinoma from the gallbladder 
to nodes at the root of the mesentery pro- 
duced the disease by massive blocking of 
the lymphatics of the mesentery of the 
small intestine. 

CASE REPORT 

Mrs. E. P., age 52, referred to my service at 
the Peninsula General Hospital by Dr. G. 
Metzler, was admitted March 23, 1939. She 
gave a vague past medical history of an opera- 
tion in 1914 In which "water was found in the 
body.” This operation was performed in a small 
obscure hospital which kept no records. She 
had had four normal children and had other- 
wise been in good health until four months 
previous to admission when her present com- 
plaints began. 


* Rend before the Philadelphia Academy of Surgery. 
II5 



I l6 AnicriMn Journal of Surgcr 3 ' Rademaker — Retractile Mesenteritis 


April, 1941 


These complaints were at first very vague, pelvis. The former showed the scar of a pre- 
consisting of aches and pains in her back and vious lower midline incision. There was marked 
along her left side, chiefl}' in the upper portion tenderness in the left lower quadrant and in 
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Fig. I. The lymphatics of the gallbladder, shoning the nodules at the root of 
the mesentery at the right, metastasis to which may produce retractile 
mesenteritis. (From the laboratorj' of research surgerj-, University of 


Pennsylvania.) 

of the abdomen. This was graduallj’’ followed 
by indigestion, belching, feeling of gas in the 
abdomen, with increasing constipation and 
increasing pain in the back along the spine but 
below the shoulder blades. Some si.v weeks 
before admission she went to a Philadelphia 
hospital for study and treatment, remaining 
there about three weeks. At the end of this 
time she was told that she had an arthritis 
of the spine and an upper abdominal tumor for 
which operation was advised. This she refused 
and returned home on her own responsibility. 

One week before admission she began to have 
vomiting and nausea, which appeared suddenl}' 
and, while copious at first, soon improved to a 
certain e.vtent. The vomitus Avas cbieHy bile. 
The remainder of her history Avas negative. 

On admission the patient appeared as a 
highly querulous, moderatelj’’ obese, AA-hite 
female Avho Avas seriously ill. Her T.P.R. AA-as 
98.2 °f. — 90 — 22; her blood pressure 160/90. 
There aaus no jaundice, but the patient AAas 
extremely pale. The physical examination AA-as 
otherA\ise negative except for the abdomen and 


the right upper quadrant. There A\as no rigid- 
itjx A vague suggestion of a deep mass could be 
palpated in the epigastrium. This seemed to be 
a fixed soft mass A\-ith vague outlines. 

Vaginal examination re\-ealed bilateral cystic 
OA-aries, the right the size of a lemon, the left 
that of a large orange. The uterus AA-as about 
three times its normal size and contained an 
intramural fibroid. 

Since the .v-ra}' report of an upper abdominal 
mass pushing the duodenum to the right AA-as 
aA'ailable, no further v-raj-s AA-ere made. A 
gastric analj^sis shoAved no free hydrochloric 
acid in anj’^ specimen and a total acid no higher 
than tAA-enty at any time. There AA-as no blood, 
and microscopic e.xamination of the gastric 
contents AA-as also negatiA-e. The Kline and 
Wassermann tests AAere negatiA-e. There was 
considerable kidne3- damage as shoAA-n bj- 
aibumen, casts and occasional red cells in the 
urine and a phenolsulfonphthalein test of 20 
per cent in the first and 20 per cent in the 
second hourly- specimens. The blood count 
demonstrated no anemia; Hb. 85 per cent, 
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R.B.C. 4,100,000 and W.B.C. 10,200 Avith 83 rubber tube in Morrison’s pouch, using steel 
per cent polymorphonuclear cells. wire in the fascia. 

After four days' treatment by daih' intra- Following operation the patient had an 





Fig. 2. Microphotograph of gallbladder carcinoma. 


venous injections of saline and glucose, opera- 
tion was performed on March 26. The abdomen 
was first thoroughly searched for the mass 
which had been diagnosed. This mass consisted 
of a swollen root of the mesentery and adhe- 
sions of the stomach to an enlarged and greatly 
thickened gallbladder. Nodules or enlarged 
lymphnodes could be palpated deep in the 
mass, but seemingly above the pancreas, which 
was normal. In the lower abdomen the omen- 
tum was found adherent to an area of sigmoid 
colon. The sigmoid colon was greatly shortened 
and its lumen was infringed upon by the 
omental adhesion and retraction of its mesen- 
tery. The colon was distended above this 
area. Release of the omental adhesion allowed 
the lumen to dilate, and the distention of the 
descending colon promptly decreased. The 
gallbladder was very adherent to the liver and 
was freed with difliculty and removed. An 
attempt was made to secure a node at the 
mesenteric root, but due to edema and swelling 
of the mesentery and the great depth of these 
nodes against the vertebral column, the at- 
tempt was given up. The nodes were enlarged 
and were felt to be about the size of an almond 
shell. The wound was closed in layers with a 


increase of pain in the back and a rather severe 
rise in T.P.R. out of proportion with the opera- 
tion performed. The temperature rose to 
i03.4°F. on the second day with pulse rate of 
140. This reaction rapidly disappeared and 
convalescence was normal except for the con- 
tinued pain in the back and the pei’sistence of 
a minor degree of fever until three days before 
discharge. Pathological examination of the 
removed gallbladder showed a carcinoma which 
seemed confined to its walls and was estimated 
as grade 11 malignancy. 

The patient was discharged on April 13 with 
no eomplaint but the persistent backache, 
which had played a prominent part through all 
her illness. She remained well for only a week 
and was readmitted on April 22, with the his- 
tory of severe vomiting and failure of bowels to 
mo's'e for two daj^s despite all the customarj- 
measures. Her temperature on admission was 
99.4°F., pulse 96, and respiration 22. Blood 
pressure was 136/70. The white blood count 
was now 12,650 with 72 per cent polymorpho- 
nuclears. The hemoglobin had shown a marked 
drop to 55 per cent and the red blood cells to 
3,600,000. The blood ehlorides were found too 
low to read, and the urine showed i-t- albu- 
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men, but was otherwise negative. Tiic abdomen 
now showed a well healed scar without infec- 
tion. There was considerable distention but 
no rigidity or generalized tenderness. There 
was a huge mass in the left and middle abdomen 
opposite the umbilicus. Manj' distended loops 
of bowel could be palpated about this mass. 

A Miller-Abbot tube was passed. The tube 
would not go beyond the seven-foot level. Con- 
centrated 5 per cent saline was given intra- 
venously and both chloride and fluid balance 
restored to normal and kept within normal 
levels from then onward. Barium was placed 
in the Miller-Abbot tube but this merely 
demonstrated an obstruction without revealing 
its nature. The patient objected violently to 
the presence of the tube, removed it several 
times and even when restrained in some way 
removed it and refused to reswallow it. After a 
temporary improvement by use of the tube, the 
patient reached a standstill despite enemas, 
pituitrin, phisostigmin and other medications, 
the bowels failing to move or the mass to 
decrease in size. 

An exploratory incision was made May i 
after ten days’ treatment in the hope that a 
remediable lesion could be discovered. At this 
time the abdomen was still somewhat distended 
but much less than on admission. The mass was 
still present in the left and middle of the 
abdomen. 

A left rectus incision was made in the center 
of the abdomen. No free fluid was present in the 
abdomen. There was no peritonitis. The pre- 
vious incision and abdominal wall were free of 
adhesions. The omentum now covered a huge, 
rounded mass, which consisted of an edematous, 
swollen and retracted mesentery which had 
pulled all the bowel into a mass and surrounded 
the bowel in such a manner that only short 
loops of a few inches were visible and then only 
the antimesenteric surface, since the mesentery 
almost completely surrounded even these 
loops. Mesenteric surfaces were adherent to 
each other and bowel loops adhered to each 
other, so that the entire small intestine seemed 
to be drawn up short to the mesenteric root and 
engulfed completely by the mesentery to form 
a mass the size of a man’s head. The colon, 
stomach and pelvic organs were entirely free of 
this mass. The gallbladder bed contained a few 
recent adhesions, but this area and the duo- 
denum were also free of the process. The 
omentum was separated from the bowel with 


great care, and an area of kinked intestine 
identified as the obstructed one by finding the 
end of the Miller-Abbot tube in it. This kink 
was freed to release the obstruction and the 
tube passed a short distance beyond it until 
the loop vanished deep into the mass. Manj" 
other loops were retracted so much that it was 
obvious that obstruction was imminent in these 
loops. It was also obvious that any attempt to 
remedy the condition would have involved 
resection of the entire mcscnter\' and the entire 
small intestine, a process too formidable even 
to consider. The wound was closed in layers 
without drainage. 

Despite the hopeless appearance of the lesion 
seen at operation the patient seemed to do 
rather well for four days with the aid of con- 
tinuous intravenous salt and glucose solution. 
The temperature did not rise above loo^F. and 
the pulse remained from 100 to 120. Vomiting 
was controlled by the continued use of the 
Miller-Abbot tube. On the fourth postopera- 
tive day the patient developed a fecal fistula 
through the recent wound and soon thereafter 
began to show signs of collapse with a gradually 
dropping blood pressure. She remained con- 
scious and rational, but despite all measures 
died on May 8, eight days after operation. The 
bowels did not mo\’e but there were no ph3'sical 
signs of peritonitis. Permission for a post- 
mortem examination was refused. 

This patient illustrates a case of severe, 
massive retractile mesenteritis, ending 
fatally and probablj' caused by blockage of 
the mesenteric lymphatics by carcinoma 
originating in the gallbladder. Both opera- 
tions, moreover, illustrated in the human 
tw'o of the stages observed in animals, 
namely, the stage of fibroblastic hyper- 
plasia and the later stage of retraction 
by hardening of the fibrous tissue and re- 
traction of the entire mesentery. It seems 
to the w'riter that these stages must fuse 
somewhat in the human, since edema and 
hyperplasia were present in the periphery 
of the mesentery at the last operation 
when the third stage was present in the 
deeper parts. 

smutARY 

The literature and experimental work of 
retractile mesenteritis are here briefly 
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reviewed. This is followed by a complete 
case report of retractile mesenteritis asso- 
ciated with carcinoma of the gallbladder, 
in which carcinoma of the mesenteric 
lymphatic nodes are thought to be the 
primary cause of the production of the 
disease. The patient was operated upon at 
two different times and two stages of the 
development of the disease were observed 
for the first time in humans as seen in ani- 
mals in whom the disease was experi- 
mentally produced; namely, the stage of 
hyperplasia and the stage of retraction by 
hardening of the fibrotic tissue and thus 
retraction of the entire mesentery. Signifi- 
cant differences in this process as compared 
with the process in animals were pointed 
out. 
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H ypernephroma, the most com- 
mon tumor of the renal cortex, while 
clinically a well established entity, 
, is subject to much controversj’’ pathologi- 
cally. Grawitz, in 1883, first pointed out 
that the small yellowish nodules, occasion- 
ally found in the cortex and capsule of the 
kidney, are not lipomata at all, but ade- 
nomata arising from adrenal rests of the 
kidney, closeljf resembling the struma 
suprarenalis of Virchow. Birch-Hirschfeld, 
in 1892, suggested the term hypernephroma 
for all ‘‘Gra^^itz tumors,” and though this 
nomenclature has gained a firm hold in the 
literature, the conceptions of what con- 
stitutes hypernephroma are as much in 
dispute today as thej^ were several decades 
ago. Authorities like Lubarsch, Kelly, 
Kestenko and others, strongl}'’ supported 
the Grawitz theory, while first Sabourin 
and Cornil and then Sudeck, Stoerk and 
Wilson were its earliest opponents. Among 
the newer writers, Ewing is of the opinion 
that “the group of adrenal tumors of the 
kidne}" differs, as a whole quite distinctly 
from renal adenocarcinomata with clear 
cells.” This view was also shared by Boyd. 
However, in the newer edition of his text- 
book on Surgical Pathologj", Boyd has been 
converted to the belief that little is to be 
gained from the distinction between hj^per- 
nephroma and renal carcinoma and classi- 
fies all these tumors under “the well estab- 
lished heading of hj^pernephroma, with the 
clear understanding, however, that the use 
of this name does not commit one to the 
adrenal theory of origin of these tumors.” 
Bell, Cabot and others consider all hyper- 
nephromas as carcinomas of the renal 
cortex arising from epithelial origin, while 


Hinman restricts the term to tumors aris- 
ing from adrenal rests. 

Several substitute names for hc^per- 
nephroma have been suggested, but only 
few established themselves in current use. 
Lubarsch introduced the name “h3'per- 
nephroid tumor.” MacKenzie emploc's the 
term hA’^pernephroid “to include all those 
malignant tumors that resemble the ad- 
renal cortex both in histology and struc- 
tural arrangement.” Others use it more 
indiscriminate!}" to designate all t3"pes of 
parench3"mal carcinoma of the kidne}", and 
Young favors the abandonment of the 
confusing nomenclature altogether in favor 
of a group name, nephroma, “since it re- 
sembles the term in use, and commits us to 
no unproved theory.” 

The subject is not onl}" of theoretical, 
but also of clinical, significance. Even if we 
were to accept the majorit}' opinion of 
pathologists that all renal tumors arise 
from tubular epithelium and that the 
formation of tubules and papillae obsen'cd 
in h3'pernephroma does not coincide with 
the histologic picture of the adrenal cortex, 
there is still room for distinction betrveen 
adenocarcinoma (h3"pernephroma) and al- 
veolar carcinoma of the kidne}'. The dis- 
tinction is not minimized by the fact that 
both pathologic forms ma}' be found in the 
same tumor. Foulds and Braasch have 
pointed out that adenocarcinomas are 
composed of pathological!}" more differ- 
entiated cells and are also clinicall}* more 
benign than the less differentiated alveolar 
carcinomas with solid cords without lu- 
mens, composed of granular or clear ceils. 
The latter are more malignant, exhibit a 


* From the Department of Urofogj-, Israel Zion Hospital. Brooklyn, New York. 

t Presented before the Section of Genitourinarj- Surgeiy, New York Academy of .Medicine, Februaiy i j, 1939- 
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more rapid growth and form early 
metastases. 

The case of adenocarcinoma of the 
kidney here reported makes the question 
of origin and difl'erentiation even more 
pointed because it presents a rare combina- 
tion of malignancy of the kidney with 
hyperplasia of the adrenal cortex, infil- 
trated with metastatic foci, and clinical 
manifestations of “virilism.” 

CASE REPORT 

G. R., a white married woman, age 37, was 
admitted to the hospital on iMay 23, 1937. with 
the chief complaint of hematuria and general 
weakness. Except for the usual childhood 
diseases she had been in good health until about 
a year before, when she became .aware of rapid 
loss of weight, intermittent hematuria and, for 
the previous five months, occasional renal colic 
and bladder distress, followed by passage of 
large blood clots. At about the same time she 
noticed hair growing on her face. Except for 
the last missing period, her menses which 
started at the age of 13 years, had always been 
regular and painless, lasting about six days. She 
had never been pregnant. 

Physical examination revealed an extremely 
emaciated female, looking much older than her 
age, 145 cm. in height and 90 pounds in weight, 
with masculine features, sunken eyes and 
prominent cheek bones. Her cheeks and chin 
were covered with a beard-like grovTh, i to 2 
cm. in length. (Fig. i.) Her skin was dry and 
unclastic, hanging in folds. The mucous mem- 
brane was extremely pale. Her breasts were 
atrophied. Temperature on admission was 
i02°F. The heart was witliin normal limits, 
cardiac action was regular, .at an increased 
rate, with a soft systolic murmur transmitted 
to the outer axillary line. The lungs appeared 
normal on percussion, with somewhat exag- 
gerated vesicular breathing in the left intra- 
scapular region. There were no rides and no 
pleural rub. Blood pressure was 102/60, and 
the pulse rate from 130 to 100. The shape of the 
abdomen was scaphoid. In the right upper 
quadrant a large nodular mass, firmly fixed, was 
palpated, which protruded from under the 
right costal arch, reaching downward for about 
three fingerbreadths and merging with the edge 
of an enlarged liver. There were no other masses 


in the abdomen and no costovertebral tender- 
ness. Vaginal examination was negative. 

The urine was grossly bloody, alkaline in 



Fig. 1. Mypcrtrichosis. 


reaction with a fixed specific gravity of 1,010. 
Blood examination revealed 2,000,000 red 
blood cells and 40 per cent hemoglobin. White 
blood count was 14,300, with 90 per cent poly- 
morphnuclear neutrophiles; 10 per cent lympho- 
cytes; 87 per cent segmented; 3 monocytes; 4 
stab; I basophile. Blood chemistry was: glucose 
88.7 mg. per cent; urea 18.2; creatinine 1.66; 
uric acid 3.98; nonprotein nitrogen 40.2; 
cholesterol 176; calcium ii.o; phosphorus 
3.86; chlorides in whole blood 486.0, in plasma 
594.2 and in cells 298.0; CO2 capacity 66; 
icteric index 4.62. Blood urea clearance test 
was 34.2 per cent. Wassermann and Kahn tests 
were negative. Urinarj'^ output in twenty-four 
hours ranged between 30 and 50 ounces. 

Cystoscopy under caudal anesthesia, after 
evacu.ation of a considerable number of blood 
clots, revealed a bladder of small capacitj'^ and 
deeply congested, especially in the trigonal 
region. An organized blood clot was removed 
from the right orifice with a cystoscopic forceps 
before inserting a No. 6 ureteral catheter. There 
was no obstruction in either ureter, and pure 
blood was aspirated from the right kidney. The 
left catheter drip was normal and the specimen 
slightly cloud3^ Indigo-carmine injected intra- 
venously g.ave a two plus blue return from the 
left kidney in fourteen minutes, and none from 
the right kidnej" in twenty minutes. Urine from 
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bladder and cj^stoscopic specimens contained 
staph3'Iococci on smear and culture. 

A'^-raj’' e.xamination showed a large staghorn 



Fig. 2. Retrograde pyelogram of right kidney. 
Calculi in left renal pelvis. 


calculus in the left kidnej'^ and a soft indefinite 
mass in the right side with no psoas markings. 
Intravenous urographj" revealed some dj'e in 
the sacculated upper calices of the left kidnej' 
in twenty minutes, the entire pelvis, the middle 
and lower calices being occupied bj' the cal- 
culus. No dj^e appeared in the right kidnej' one 
hour after intravenous injection of diodrast. 
On retrograde pyelographj' (Fig. 2) the right 
kidnej" appeared verj-^ much enlarged, the pelvis 
was dislocated in the direction of the upper 
pole with partial obliteration of the middle 
and complete obliteration of the lower calices. 
The proximal portion of the ureter was dis- 
placed mesialhx The entire left pelvis was 
filled with the aforementioned calculus which 
formed an almost exact mould of the renal 
pelvis and calices. X-rSiy of the chest revealed 
an area of opacitj' at the midperiphety of the 
left lung field, with a smooth curvilinear con- 
vexity' at the mesial aspect of the shadow, 
suggesting a metastatic lesion. No metastases 
were found in skull and long bones. 


The above findings suggested neoplasm of the 
right kidnej' with metastases in the lungs, and 
staghorn calculus in the left renal pelvis. The 
combined lesion of both kidney's in the presence 
of metastases, poor renal function and poor 
general condition precluded ant' possibility of 
surgery' and palliative treatment was resorted 
to. The patient received repeated blood trans- 
fusions, intravenous glucose therapy and gen- 
eral measures, all of which failed to affect her 
condition or to raise her red count figures. She 
grew perceptibly' weaker, became drowsy and 
listless and in the terminal week developed a 
right-sided septic parotitis. She expired July 2, 
i937i forty-one day's after admission. 

Autopsy. The abdomen was opened by' a 
median incision from the xy'phoid process to the 
sy'mphysis. The panniculus adiposus measured 
less than 0.5 cm. in thickness. The right dia- 
phragmatic dome was at the fourth intercostal 
space, the left at the fifth intercostal space. The 
liver edge was below the costal margin in the 
midclavicular line. The anterior pole of 
the spleen was at the left costal margin. The 
bowels were in a state of moderate constriction. 
In the anatomic place of the right kidney there 
was a tumor mass the size of a child’s head, 
covered by' a firm capsule and attached by 
numerous, easily torn fibrous adhesions to the 
neighboring organs, especially' to the edge of 
the liver and to the hepatic flexure of the colon. 
The descending part of the duodenum was 
covered by the right edge of the tumor mass. 
The heart was essentially- normal, but the lungs 
showed numerous well defined metastatic 
nodules from 5 to 50 mm. in diameter, most of 
which were subpleural. Metastatic invasion of 
the tracheobronchial lymph nodes was seen. 
Liver was considerably- enlarged and very- 
flabby'. It measured 29 by- 19 by- 9 cm., and 
weighed 1836 gm. The cut surface had a very 
definite y-ellow tint and bulges. The gallbladder 
contained a large black, mulberry' shaped 
calculus, of cholesterol variety-. The spleen was 
considerably' enlarged, measuring 1 5.5 by- 8 by- 
4.5 cm., and weighed 280 gm. The follicles 
could be seen with difficulty-. The splenic vessels 
showed no gross changes. 

The right kidney appeared as a tumor the 
size of a child’s head, the anatomic relations 
of which have already- been described. It 
measured 19 by- 8 by- 10 cm., and weighed 860 
gm. It was surrounded by- a very firm, lughly 
vascular capsule, which itself was riddled with 
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multiple, pea-sized tumor nodules. The adrenal of the renal pyramids were flattened. The blood 
gland was well defined and firmly attached to clots in the pelvis continued into the ureter, 
the posterior aspect of the kidney. The fibrous which ran along the medial aspect of the tumor 



Fio. 3. Gross specimen of kidneys, ureters and bladder. Note tumor of right kidney, compressed 
pelvis, attached right adrenal; calculi and metastatic nodules in left kidney. 


capsule could only partially be removed from 
the surface of the tumor. On section, the entire 
lower half of the kidney was occupied by a 
large tumor mass, which measured 15 by 9 cm. 
and was indistinctly delimited from the renal 
tissue. The tumor mass was of bright yellow 
color with manj' red areas. It was of moderateb^ 
firm consistency, but showed large, soft, pink- 
ish-yellow, mottled, depressed areas of necrosis 
and degeneration. Many wide blood vessels 
were seen within the tumor mass. The latter 
also invaded the renal pelvis, which was dis- 
tended, but almost entirely obliterated by the 
tumor. The non-obliterated parts of the pelvis 
were filled with a large blood clot. The renal 
parenchyma formed the upper portion as a 
rather narrow layer along the convexity of the 
whole mass. Its surface was riddled with tumor 
nodules of i to 2 cm. in diameter, and similar 
nodules were found on the cut surface. There 
was no sharp outline between cortex and 
medulla. Both showed a pinkish-yellow color. 
The callces were markedly dilated and the tops 


mass, imbedded in the firm, fibrous capsule of 
the tumor. The mucosa of the ureter was 
swollen and diffusely reddened. The right renal 
vein was entirely obliterated bj’' the tumor 
masses, which extended into the vena cava. The 
intima of the latter, in the vicinity of the open- 
ing of the right renal vein, was covered by 
flat, yellow, indistinctly outlined tumor 
masses. 

The left kidney measured 12.5 by 5 by 5 cm., 
and weighed 260 gm. Its capsule stripped with 
ease and revealed a smooth surface, which 
showed multiple, elevated, sharplj'- outlined, 
round, yellow tumor nodules from o.i to 1.5 
cm. in diameter, some of which had central 
necrosis. The surface of the renal tissue was 
pinkish-gray. On section, a large amount of 
thick, 3'ellow, cloudy pus poured out of the 
renal pelvis. The latter was markedly distended 
and contained three calculi, the largest a perfect 
cast of the lower half of the renal pelvis, which 
it obliterated entirely. The stone measured 
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4.1 by 1.6 by I cm., was of firm consistency, had Of the gastrointestinal tract — the sigmoid 
a rough, red and yellow surface and was ad- showed multiple diverticula, measuring 2 to 
herent to the renal pelvis. The upper part of 5 mm. in diameter and of varying depths. 



Fig. 4. Left .ndrcnal shotving .1 large metast.-uie node and hyperplasia of the 

cortc.v. 


the pelvis was dilated, ovoid in shape and Indurated fecal stones were found in many of 
obliterated by a firm, yellow calculus the shape these diverticula and the mucosa often showed 
and size of a pigeon’s egg. The third calculus small ulcers 3 to 7 mm. in diameter. There were 
was found in a dilated calj'x near the lower pole also a few round ulcers independent of the 
of the kidney. The mucosa of the renal pelvis diverticula. All ulcers had sharp, slightly ragged 
was somewhat thickened and rough, but . edges. Some of them e.\tended almost through 
showed no marked inflammatory changes. The the muscularis propria while others were more 
remaining part of the renal tissue showed a shallow. Scattered over the serosal surface of 
partly distinct and partly Indistinct outline the colon were a few tumor nodules 0.5 to i cm. 
between cortex and medulla. The renal paren- in diameter and sharp in outline. Similar 
chj'ma was flabby and of yellowish-red color, nodules were found in a few places in the 
There were multiple round tumor nodules on submucosa of the sigmoid. Thej’- ail had 
the cut surface. The vessels of the left kidney the gross characteristics of metastatic foci. The 
showed no abnormalities. rectum showed a diffuse, reddish-brown dis- 

The bladder was contracted. There was coloration of its mucosa. The mesenterium 
diffuse reddening of the mucosa, which was contained manj% slightly enlarged, rather soft 
especially marked at the trigone. Both ureters lymph nodes. On section thej- were whitish and 
opened at the normal site with slit-shaped homogeneous. 

openings. The genital tract was essentially normal. 

Both adrenals were large. The left (Fig. 4) Microscopic Findirigs. Sections of the right 
weighed 24 gm. and the right about 20. The kidnej'^ (Fig. §a and b) showed a A^arietj" of 
right adrenal was firmly adherent to the capsule histologic pictures. For the most part, the cells 
of the right kidney tumor. On section, white were large polyhedral with small hjiierchro- 
distinctly outlined tumor nodules 3 to 6 mm. matic nuclei and abundant granular cj^oplasm. 
in diameter were found in each adrenal. The Thej'- were arranged in solid medullary masses 
adrenal tissue itself showed a somewhat un- or showed a distinct lumen in the center. Fre- 
defined pale cortex. The medulla was gray and quent papillarj’^ formation was seen throughout, 
homogeneous. There were also small areas where the c\"to- 
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Fig. 5. low power pliotomicrograph of section from kidney tumor (clear cell and granular 
cell type), n, high power magnific.ation of section from kidney tumor. 
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plasm of the cells was clear, giving a typical 
histologic picture of the “dear-cell” type 
carcinoma. The tumor was very vascular, and 
the connective tissue stroma was relatively 
scant. Tumor emboli were also seen. 

The metastatic areas in the lungs and left 
kidney showed essentially the same picture, 
except that there was a greater anaplasia and 
atypism. There were numerous cells with giant 
nuclei and places where a sarcomatous-like 
picture was seen. The same was true of the 
metastatic areas in the adrenals. (Fig. 6a and 
B.) The non-involved areas of the adrenals show 
a generalized hyperplasia of the cortex. Hj'^per- 
trophy of the central vein was also seen. 

COMMENT 

This case presents something of a path- 
ologic museum incorporated in a single 
body. Aside from other lesions, there is the 
not very common association of a diffusely 
metastatic hypernephroma (carcinosis) and 
calculous disease (calculosis) in the oppo- 
site kidney, in the gallbladder and in 
diverticula of the sigmoid. However, the 
most striking feature Avhich is scientifically 
intriguing as well as uncommonly rare, is 
the association of symptoms of virilism 
with hypernephroma. 

The first question which arises is: are 
these findings in the nature of a mere 
coincidence or of a more consequential 
nature? We believe that in a general way, 
at least, the latter conclusion can be easily 
dismissed. For, whatever theory one favors 
as to the origin of hypernephroma, it seems 
an established fact that hypernephroma, of 
itself, produces neither virilism nor any of 
the other manifestations commonly asso- 
ciated with adrenal tumor. Indeed, this 
very lack of the androgenital changes 
characteristic of adrenal involvement is one 
of the strongest arguments against the 
adrenal rest origin of hypernephroma. 
Genital changes occur in several other 
conditions affecting the endocrine system. 
Chief among them are the basophilic 
adenomas of the anterior pituitary, the 
arrhenoblastomas and, rarely, granulosa 
cell tumors of the ovaries, and tumors of 
the pineal body. In our case, none of those 


conditions were found clinically or at 
autopsy, and the onlj^ remaining source of 
origin must therefore be sought in the 
adrenals proper. 

The adrenocortical syndrome presents a 
complex of genital and metabolic changes 
which have a well established clinical rec- 
ord. In adrenal tumor there is an increase 
in androgenic hormone secretion and dis- 
turbances of the electrolytic metabolism, 
especially in the sodium-potassium ion 
concentration in the blood serum. Some of 
the manifestations of adrenocortical tumor 
in females are: precocious menstruation 
before, and amenorrhea after puberty; 
masculine voice, hypertrichosis, hyper- 
trophy of the clitoris, striae atrophicae of 
the skin, acne, hypertension, diabetes 
(frank or latent), premature closure of the 
epiphyses, and osteoporosis. Such changes 
have been observed in cortical tumors of 
the adrenals — in the adenomas and carci- 
nomas — and in the nonneoplastic hyper- 
plasias, especially nodular hyperplasia of 
the adrenal cortex. 

However, there are exceptions to every 
rule and in this case the exceptions seem to 
be the rule. Indeed, it is a rare case which 
bears all the earmarks of that vast symp- 
tomatology. Some or all of these manifesta- 
tions may fail to materialize, even in well 
established adrenocortical tumors, and 
still more so in the simple hj^perplasias. In 
our case too, most of the above mentioned 
symptoms were missing, but the beard-like 
hypertrichosis, the prominent masculine 
features and perhaps also the history of 
marital sterility, when correlated with the 
findings at autopsy, point strongly to 
adrenocortical hyperplasia as the causative 
factor. How much these symptoms were 
aggravated or brought into clinical promi- 
nence by the metastatic invasion of the 
cancerous growth from the kidney is 
difficult to decide. If we were to rely on 
the case history, the facial hair growth 
seems to have become more noticeable 
some six to eight months previous to hospi- 
tal admission. However, too much reliance 
cannot be put in this kind of reference, and 
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\vi- sli.'ili have to wail for reports ol j-imilar 
eases to clear tii) this interestin'.’ point. 
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1. A rare case is presenter! of hyper- 
ncpiiroma assoeiatetl with imillipie c.il- 
culous disease, adrenocortical hvperjdasia 
and metastatic carcinoma <if hotli adrenals. 

2. 'I'he orifrin of h>pernephronia is dis- 
cussed and the current pathologic theories 
reviewed. 

3. A most unusual feature (tf the case was 
the presence of markeri symptoms of viril- 
ism and [)ronounced faci.il li\ pertric!u>sis, 

X'irilism as one of the manifeslati<ins 
of the adrenocortical sMulrome, oljserved 
in tumors and hyperplasi.as of the adrenal 
cortc.x, is due to increased secretion of 
androgenic hormones hy hyperfunctioning 
suprarcnals. 


5. 1 ly})ernephroma the kidney as such 
does not produce changes in the secondary 
se\ characters, 

f>. The ijuestif)n of metastatic c.arcino.'na 
rtf the .adrenals in relation to the symptoms 
of virilisni is left r>pen ff»r discussion. 

I, I’lti. r. I". A t! ;• if.x.ti'j:! "jf o m! turn'ir*. .'itn 
I'!! jiic ffcsjUT'CS fif tt;v 

Ilj: ijS_ IgjS 

5. I'll' 111 , .'.f.ri tti'w,!!!. Stiiclv Ilf 

-ii'.i! iiinn.'lity in rrn ;! tiiliuiT'. .S. .V'.uf 

.'tr'ir’UiJ, 4: 4"“, IijI;. 

4. Gil !'.! ttr, J. B. Di.icf’."-;.. .mti tm-ioticnt of nmh^nint 
tutr!').".. J. t'ri<!., 31;; 3;3. ((y3S. 

>. His'iNS. I'. Brinf!;)!(-. .inii Br.icticc of L'rolopv, 
1033. Sninclfr'. 

It. Ji t)!>, li. S,. •1(1(1 n^M', J. H. ilv|K'rnfj>hro.'n 3 . J. 
l/ii-!., 10, 10:0. 

~. 'i'ot St., it. 11 . I’tnirtifc- of I'roiopv. PhiliiicIpKia, 

10:^1. ?nin(!M'. 



Cornclion: Dr. liliner . 1 . Ball, of Los .'\ngeles, who wrote on “.-X New 
rrcatnicnt of Ganglion,” which appeared in tnir Deceniber, 1040 issue, 
jjage “22 wislies to clarify Iiis statement regarding the amount of solution 
to be used. \\ e cpiotc from his letter as follows: 

"I do not believe my article is entirely clear as to tiic amount of solu- 
tion; 2 cc. would ire the maximum, of course, depending upon the size of 
the ganglion. The case reported told of 2 cc. of Iluid injected into a ganglion 
2 cm. in diameter. In sucii a c.asc 3 to 5 minims would be sufheient — this, 
of course, is to be aecom{)lished without rupturing the ganglion. 

“ I would like to emphasize the importance of not rupturing the ganglion 
and adjusting the dosage to the size of the ganglion. Two or three minims 
is sufTieient for the small ganglion on the wrist.” 



ESOPHAGOPLEURAL FISTULA: A COMPLICATION 

OF EMPYEMA 


• J. Walter Torbett, Jr., m.d., f.a.c.p. and A. C. Bennett, m.d. 

Torbett Clinic 
MARLIN, TEXAS 

T hat esophagopleural fistula is a very Gott^ reviewed forty cases in 1933 and 
uncommon occurrence is easily cor- added four cases of spontaneous rupture of 
roborated by the scarcity of available esophagus. This was again reviewed in 1938 
literature on this subject. by Benson." 



i 


Fig, I. View of chest showing empyema left, before aspiration. 


Such fistulae, when due to foreign bodies, 
extension into the pleural cavity by carci- 
nomatous ulceration, simple ulceration or 
diverticulae, or spontaneous rupture asso- 
ciated with severe vomiting, are not too 
uncommon. The symptomatology in these 
cases consists of shock, severe substernal 
pain, subcutaneous emphysema, marked 
dyspnea and cyanosis. Death may occur 
within twenty-four to forty-eight hours 
from a fulminating mediastinitis and pleu- 
ritis or secondary pressure pneumothorax. 


Most of these reports deal with fistulae 
originating within the esophagus. Perfora- 
tion of the esophagus into the pleural 
cavity, due to purulent pleural infection, 
diagnosed casually by the appearance of 
food particles on previous thoracotomy 
dressings or during irrigation or aspiration 
of an empyema, is very rare. Only twelve 
such cases can be found in a review of the 
literature to date. Kanter and Madoff^ re- 
port one such case besides their own, hav- 
ing its origin from tuberculous caseating 
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mediastinal lymph nodes; these are not 
included in the study but tend to show the 
raritjr of involvement of the esophagus 
from pleural infections. 


were carried out. On June 4, 1936 in aspirating 
the empj’^ema cavit}^ orange pulp was removed. 
The patient had had orange juice two hours 
before. She recalled that she had had a rather 



Fig. 2. A, showing barium in esophagus and outline of fistula leading to pleural space and 
empyema cavity, b, showing inking in of fistula and esophagus and barium in empyema cavity. 


CASE REPORT 

A negro female, age 30, school teacher by 
occupation, complained of pain in the left 
chest, a dry cough and increase in temperature. 
She had had “flu” about six weeks before and 
had been dismissed by her phj'-sician after three 
weeks’ treatment. Three weeks later she began 
to have cough and pain in the left chest. 

Examination on May 27, 1936 showed 
limited expansion of the left chest, dullness to 
flatness of the left lung posteriorly and absent 
breath sounds, with tactile and vocal fremitus 
absent. There was definite displacement of the 
heart to the right. 

A-ray' study of chest showed (Fig. i) com- 
plete opacity of the left thorax to the level of 
second rib. The mediastinum was displaced to 
right. 

Thoracentesis was done and a drainage tube 
inserted between the eighth and ninth ribs. 
Aspiration and irrigation with normal saline 


severe coughing spell after eating cornbread at 
noon. No pain was noted. 

Fluoroscopic study of the esophagus with 
barium and .v-raj- studies on June 4, with the 
patient lying on her left side and her head 
elevated to a 45 degree angle, shoved the 
barium passing into esophagus and down to 
upper border of the aortic arch where much of 
it was seen to pass into the pleural space of the 
left chest. The rest of the meal passed normalb' 
down the esophagus into the stomach. (Figs. 2 
and 3.) 

A Levine tube was passed through the left 
nostril and secured with adhesive tape. The 
patient was tube fed thereafter, with marked 
improvement resulting. On June 18, the tube 
was removed and barium was gi^■en again. A 
fistula about the size of an ordinarj' lead pencil 
still communicated with the left pleural cavity. 

Since there had been considerable gain m 
weight and general impro\'ement in well being, 
the tube was replaced for another two weeks. 
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On July 2, 1936, four weeks after the original to six years after drainage, but in most 
finding of fistula, barium was again given and cases the observation was made after origi- 
no evidence of fistula was found. The catheter nal aspiration in about twenty days. The 
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Fig. 3. Scniilatcral view, showing bari- 
um in esophagus and fistula witli 
barium in enipj-ema cavity. 
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Fig. 4. Two and one-half years after 
closure of esophageal.fistula, showing no 
constriction and normal filling esoplia- 


in the pleural space was still present. On 
October 6, no signs of stricture or obstruction of 
esophagus, and no signs of fistula were seen. In 
March, 1939, barium could pass through the 
esophagus with no obstruction, spasm or fistula. 
The lung fields were clear, the patient had 
gained 45 pounds and was free of sjmiptoms. 

(Fig. 4.) 

In a review of the literature we have 
found twelve reported cases following 
empyema, the first that of Voeicker in 1891. 
In Table 1, a summary of the 12 cases and 
the additional one here reported is given. 

The ages ranged from 2J2 to 52 years, 
with an average of 14.8. Only three patients 
were over 1 5 years of age and the majority 
were under lo. Eight patients were male 
and two were female; in two sex was not 
given. The left side was involved in nine 
instances and the right in four. Food or 
ingested material was noted from two days 


gus. 

duration before healing or death was as 
short as two weeks and as long as nine 
months. Rib resection was done in all cases 
reported except that of Voss and our own. 
Tube feedings were first done by Ballin and 
Saltzstein in 1922, but of the thirteen cases 
tube feeding was done in only five. Gastros- 
tomy was done in three instances and rectal 
feeding in one. AT-ray studies were made in 
eight and the lesion confirmed. Of the 
thirteen cases reviewed, five resulted in 
death, eight in recovery without any 
demonstrable ill effects, except for one 
patient who showed marked retraction of 
the affected side after healing of the fistula. 

Only one death occurred in the five cases 
where tube feeding was used and this was a 
chronic case of six years’ duration. Re- 
covery in this group was seen in a short 
while — from two to four weeks. There are 
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TABLE 1 



Case ’ 

I 
! 

Arc 

Sii 

. Side of 

1 Em. 
pyenja 

D.iy Pood Noted 

Duration 

Kind of Treatment 

1 

‘ A-rass 

^ Results 

1 

1 

1. 

Voclcl-cr,* 1891 ^ 

f>; i 

,M. 

Left 

6 months 

9)2 months 

Rib resection 

No 

Died 

2. 

ThrusficHA 1901 . | 


.M. 

Rigbl 

Empyema neccs- 
sitniis4d.*iy$ later 

2 vccks 

Rib resection 

No 

Died 

3- 

Arquen-ntJ.*!,* 1920 j 

9 

M. 

Left 

7 

2 weeks j 

Resection and tube 

Ves 

Cured 3 weeks 

4 . 

UalUn antS Sah7stcin,‘ I022i 

*5 

M. 

UiRht ! 

8 days 

3 weeks ! 

Rib Tcscclion and 
Rchfus tube 

Ves 

Cured 3 weeks 

>• 

Fontc,* 1022 

52 

M. 

I.eft 

I to 2 yrs. 

Months? 

1 

Resections; irripa* : 
tions ! 

3*^05 

Cured, with 

1 retraction of 
chest 

6. 

Voss* 1923 * 

8 

.M. 

Left 

2 days 

3 weeks j 

Esophnpcal tube 
feedings 

No 

Cured 


McCormick. 1928 

Not 

stated 

1 


Right 1 

i 

1 

<» years 

8 months j 

1 

Resection fou r 
times; tube and 
gastrostomy 

Ics 

Died 

8 

Acuna Bcltinotii,** 1930 ^ 

2* '• ; 

F. 

nisiit 1 

Day oi aspiration, 
milk and pus 

7 j 

Rib resection; 

gastrostomy 

No 

^ Died 

9 

Mikula,*! 1931 1 

1 1 

? 

j 

Richt 

Day of aspiration 

J months 1 

Resection; gas* 

' trostomv 

; No I 

i 

1 Cured 

to. 

\Vail,‘* 1932 . 1 

1 1 

! 

Left 

1 1 days 

2 months 

1 Resection, rectal 

I feedings 

1 Yes 

Cured 

1 1 

Caubarrcrc,** 1934 i 

8 

J 

Left 

6 days 

2 months 

f Resection I 

Yes 

Cured 

12- 

Blau\clt,’^ *938 • 1 

2** 

1 .M. 

{ Left 

27 days 

9 months 

Resection 

Yes 

Died 

*3 

Torbett, 1936 , i 

j 

30 

: 

1 

! Left 

i 

8 days , 

' 4 weeks 

1 

Tube feedings, 
thoracotomy 

Yes 

Cured 


no apparent contraindications to this 
method of treatment. 

The etiology is unknown. Probably’ the 
process spreads to the mediastinum and 
esophagus by direct e.xtension in large 
massive empyemas, causing secondary 
local erosion into the esophagus. No great 
distress or discomfort is noted, as is com- 
mon in conditions arising in the esophagus 
and spreading to the pleural cavity. 

SUJIMARY 

1. A case of esophagopleural fistula as a 
complication of empyema is reported. 

2. A brief review of cases in the litera- 
ture is given. 
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AND HYPERACUSIS* 

Max H. Weinberg, m.d. and Stuart N. Rowe, m.d. 
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T he following case has been of unusual 
interest to us for several reasons. 
First, the co-existence of osteomyelitis 
of the skull with an underlying epidural 
abscess and a chronic subdural hematoma 
is, we believe, very rare. Second, the 
patient presented a combination of two 
uncommon symptoms — porropsia (objects 
appearing as though they were at a dis- 
tance) and hyperacusis. Finally, the 
patient responded very satisfactorily to 
treatment. 

CASE REPORT 

History. R. N., a white male, aged 14, was 
admitted to the Western Pennsylvania Hos- 
pital, January 3, 1938. For five years the 
patient had suffered from osteomyelitis of the 
pelvis and left femur and during that time had 
developed metastatic infection of several other 
bones. In June 1937 — seven months before the 
present admission — he complained of an occa- 
sional headache. At about the same time a 
slightly tender swelling appeared in the oc- 
cipital region. After one aspiration of pus from 
beneath the scalp the swelling slowly receded. 

The boy was seen by one of us (M. H. W.) in 
November, 1937. At that time he complained 
that for about twelve to eighteen months 
objects in his field of vision occasionally had 
appeared as though they were at a considerable 
distance. As the patient described it: “Things 
look as though I were looking through the 
wrong end of a telescope.” These attacks 
occurred more commonly at night, but seldom 
more than once a night. To relieve this symp- 
tom he would walk around for a short time and 
wash his face with cold water — a procedure 
which invariably caused hyperacusis, or as he 
put it: “Things all sounded terribly loud.” He 
also complained that for the previous three 
weeks his head hurt whenever he shook it. 


Neurologic examination at that time was 
entirely negative. At the time of admission 
to the hospital, January 3, 1938, the attacks of 
porropsia and hyperacusis were still present, 
the headaches had become more severe, and 
the occipital swelling had gradually recurred. 

Examination. Physical examination was 
negative with the exception of the scars of 
previous operations, a draining sinus on the 
inner side of the left thigh, and a soft, fluctuant, 
tender, dollar-sized swelling in the midline 
about 4 cm. above the occipital protuberance. 

Neurologic examination January 5, 1938, 
showed early changes in the optic fundi, in- 
cluding congested veins and slight blurring 
of the disc margins; slight pyramidal tract signs 
on the left, namelj’-, deviation of the tongue to 
the left, lagging of the left angle of the mouth, 
slight predominance of the left arm reflexes and 
left Achilles’ reflex. 

The spinal fluid pressure was 18 mm. of 
mercury. The fluid contained 5 W.B.C. per 
c. mm., no R.B.C. and no globulin. 

Beneath the soft tissue swelling the skull 
showed increased density in the roentgenogram. 
The change, though slight, was considered 
sufficient to suggest a diagnosis of osteo- 
myelitis. (Fig. I.) 

The clinical diagnosis was osteomyelitis of 
the skull with epidural abscess. Operation was 
advised. 

First Operation. On Januarj" 6, 1938, an 
occipital craniectomy was performed (S. N. R.). 
Two encapsulated and separate abscesses were 
found in the scalp and drained. The bone was 
found to be roughened and sclerosed and yet so 
involved by infection that when the periosteum 
was rolled back, pus broke through spon- 
taneouslj' from the underlying epidural abscess. 
A square piece of bone measuring about 2 by 3 
inches around the involved area was removed. 
It was estimated that 15 to 20 cc. of pus 
escaped from the epidural abscess at this time. 
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Since the upper margin of the exposed bone no gas entered the ventricular S3fstem, and a 
appeared infected, an additional strip about ventriculogram was decided upon. Because 
3.-^ bj’^ 2 inches was removed with a rongeur, of the occipital infection, burr holes were made 



A ® . . . 

Fig. I. Preoperative lateral and basal skull films showing the increased density in the parieto-occipital 

region. 


Arrangements were made for dakinization and 
the scalp was closed looselj*. 

The surgical recoverj" was uneventful, but 
the patient’s headaches and vomiting continued. 
Lumbar puncture Januarj'- 14, 1938, showed a 
spinal fluid pressure of 18 mm. of mercury and 
a fluid containing 2 W.B.C. per c. mm. and 
30 R.B.C. per c. mm. 

Nine daj^s after the craniectomj^ the drainage 
from the pelvic sinus stopped, leaving the bo}' 
free of sj^mptoms with the exception of those 
referable to the head, namely', bouts of vomit- 
ing, headache and an occasional brief attach of 
porropsia. 

On Januarj" 16, 1938, the patient was quite 
drowsj" and sleepj', complaining of severe 
headache. The \"essels of the right fundus were 
congested, and the margins of the left disc 
obliterated. There was slight weakness of the 
left face, and the deep reflexes of the left 
extremities were slightlj" more active than those 
on the right. The abdominal refle.\es on the 
left were somewhat diminished. No Babinski 
was present, but a modification was found 
bilaterally. 

It was felt that the patient might have a 
right cerebral abscess beneath the occipital 
infection, but an air injection was planned to 
confirm the impression before attempting any 
direct exploration. 

Secorid Operation. On Januarj’ 17, 1938, an 
encephalogram was attempted cautiouslj’, but 


in the frontal region 3 cm. on either side of the 
midline. On the right side a subdural collection 
of old blood was found. The skull opening was 
then enlarged, and the entire contents of the 
hematoma e\’acuated by washing and aspira- 
tion. An opening was made in the inner mem- 
brane permitting a free flow of cerebrospinal 
fluid in and out of the sac and the wound closed 
without drainage. 

The patient was immediatelj" relieved of his 
headaches and vomiting. Slight weakness of 
the left lower face and a slight hj'perrefle.xia 
on the left persisted for about tivo weeks. 
During this time the papilledema gradually 
subsided, until the ej’e grounds returned to 
normal. On one or two occasions, the boj' still 
complained of transitorj’ porropsia, saj'ing 
that things looked small and far awaj". 

After discharge, the patient was given 
disulfanilamide for three months. He also took 
considerable quantities of vitamins a, b, and d. 
His general health improved rapidlj', and he 
gained a great deal in weight and height. Six 
months after the operations his occipital wound 
ceased to drain, and he was sjTnptom-free for 
the first time in five j-ears. 

A recurrence of the osteomyelitis developed 
in the left femur in November, 1938 (ten 
months after the cranial operation) but healed 
after incision and drainage performed bj’ 
Dr. .M. A. Cohen. 
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On several occasions in March, 1939, the the fundi, and left liemiparesis at this time 
patient was troubled with brief bouts of seemed to confirm this impression. How- 
blurred vision followed by headache for one or ever, it was obvious that exploration for a 



A B 

Fig. 2 . Films taken soon after the second operation. The parieto-occipital bone defect and the right 
frontal opening through whicii the subdural hematoma was drained are apparent. 


two hours, but there were no attacks of por- 
ropsia or hyperacusis. 

When the patient was last seen May 22, 
1939, he was symptom-free, and objective 
neurologic examination was negative. Several 
large plaques of regenerating bone had nearly 
lilled the occipital skull defect. (Fig. 2.) 

DISCUSSION 

This case is of interest because of the 
unusual combination of metastatic osteo- 
myelitis of the skull with chronic subdural 
hematoma and the attendant diagnostic 
difficulties, the absence of a definite history 
of preceding cranial trauma and the 
presenting symptoms of porropsia and 
hyperacusis. 

The diagnosis of osteomyelitis of the 
skull was not difficult, although the process 
proved to be more extensive than the 
Roentgen films suggested. Furthermore, 
the presence of an epidural collection of pus 
was correctly diagnosed because of the 
patient’s preoperative symptoms and signs. 
When the headaches and vomiting failed to 
disappear after the removal of the bone 
infection and underlying exudate, it was 
suspected that we were dealing with an 
intracranial lesion, perhaps an abscess. 
The development of drowsiness, changes in 


brain abscess through the infected area was 
entirel}^ unsafe, and that even a ventriculo- 
gram through occipital burr holes was 
hazardous. Accordingly, an encephalogram 
was attempted in spite of the known high 
intracranial pressure. No gas entered the 
ventricular system, and the slowing pulse 
and respiratory rates indicated that the 
procedure added somewhat to the medul- 
lary compression. 

The patient was then taken to the 
operating room and preparations made for 
a ventricular drainage through burr holes 
in the frontal region. The left ventricle was 
drained first; but when an attempt was 
made to expose the right frontal cortex, the 
hematoma was entirely unexpectedly en- 
countered and readily drained. 

Even in retrospect it was difficult to 
obtain a history of previous trauma to the 
head in this case. The only history of this 
sort given was that of being struck on the 
head by a softball about eighteen months 
prior to admission. The patient did not 
have the usual complaints of subdural 
hematoma, nor did he present any signs to 
suggest such an intracranial lesion. In fact, 
at the first examination by one of us 
(M. H. W.) about six weeks before admis- 
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sion, he presented no neurologic findings 
whatever. 

A revie^Y of the literature for the past 
fifteen years fails to reveal a similar case, 
although some cases of cerebral abscess or 
abscess in other parts of the body in con- 
nection with subdural hematoma are men- 
tioned. Furlow^ reports the case of an old 
man of 65 with subdural hematoma who 
had a fracture of the posterior wall of the 
frontal sinus with an area of infection, from 
which a sinus extended to a large abscess in 
the right frontal lobe. In Cabot’s- case, the 
pathologic process consisted of a sac con- 
taining bloody fluid and purulent material 
which was sterile on culture. Hada, quoted 
by Sherwood,^ reported a case in a child 
fourteen months of age who suffered with 
pertussis. Following a whoop he had a 
convulsion, and five days later, lumbar 
puncture showed blood and pus in the 
spinal fluid. Kaplan’s'* case iv developed an 
abscess of the lung during her convales- 
cence, but the lesion healed with postural 
drainage. Kaplan does not devote any 
discussion to the abscess. 

Sherwood cites cases, one by Chambers 
and the one previously mentioned by Hada. 
In Chamber’s case the condition was 
diagnosed as pachymeningitis, supposedly 
in connection with mastoiditis and chronic 
abscess. Hada believed that infectious 
diseases played a major part in the etiology 
of pachymeningitis. Zehnder® speaks of 
meningitides with frank hemorrhages, also 
of bleeding dura following catarrhal infec- 
tion with sinusitis. 

Can we say in this case that the osteo- 
myelitis of the skull and the abscess 
overlying the dura plaj'^ed a part in the 
formation of the subdural hematoma? 
There is no way of answering this question 
definitely. Neither the fact that the patient 
presented no neurologic findings only six 
weeks before admission, nor the eighteen 
month interval between the supposed 
trauma and the development of the symp- 
toms militate against the theory that it was 
the trauma that was primarily responsible 
for the subdural hematoma. All modern 


writers agree that trauma is the cause in 
practically all the cases of subdural hema- 
toma, and that the latent period may 
extend from a week to three j’-ears or longer. 
Gardner,® Kaplan,* Jelsma,' Furlow,* and 
Zollinger and Gross® all stress this point of 
view. 

The visual and auditory disturbances 
which occurred in this case were difficult to 
interpret. In the literature references to 
micropsia (objects appearing small) and 
porropsia (objects appearing at a distance) 
are rare and references to the combination 
of porropsia and hyperacusis are e.xtremely 
rare. 

Higier® is the only' one to report such a 
combination of symptoms. His patient, a 
woman, had a pituitary adenoma. How- 
ever, Higier believed that the lesion respon- 
sible for these two symptoms probably was 
in the calcarine fissure or cuneus. Higier 
diagnosed his case as one of “epilepsia 
tarda endocrina hypophy^sotoxica.” Both 
Higier and Singer*® regard porropsia as 
merely^ a phase of micropsia. The latter 
states that “in addition to the objects 
being small, they also seem far away. 
Micropsia usually' occurs in choroidoret- 
initis, especially’ of the sy'philitic type. 
Ball** in his discussion say’s: “Sy’philitic 
choroidoretinitis is a frequent cause of 
micropsia and megalopsla,” 

We are unable to off^er any' localization 
for the lesion responsible for these two 
complaints in our case. Since the symptoms 
disappeared soon after the second opera- 
tion, we think it safe to assert that they 
were contiguous symptoms due to pressure 
either from the subdural hematoma or 
possibly’ from the epidural abscess. 

sumiARY 

1. A case of occipital metastatic osteo- 
my’elitis of the skull with an epidural 
abscess associated with a right sided 
chronic subdural hematoma is reported. 

2. Among other sy’mptoms the patient 
complained of porropsia and hy’peracusis. 
A search of the literature reveals only’ one 
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other case presenting this combination of 
symptoms. 

3. Surgical extirpation of the infected 
bone and the discovery and drainage of the 
subdural hematoma eleven days later 
resulted in complete relief of the patient’s 
symptoms. When last seen, sixteen months 
after operation, the patient was free 
from symptoms, neurologic examination re- 
vealed no abnormalities, and the osteo- 
myelitis of the skull was completely healed. 
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The commonest apical murmur is the cardio-respiratory and this is 
usually well heard far into the axilla, and is often conspicuous at the angle 
of the left scapula. 

From — “The Soldier’s Heart and the Effort Syndrome ’’ — by Thomas 
Lewis (Shaw and Sons Ltd.). 



UNUSUAL COMPLICATION OF TRAUMATIC 
HEMATOPERITONEUM* 

CASE REPORT 

William A. Altemeier, m.d. 

Member of Surgical Staff, Universitj' of Cincinnati 
CINCINNATI, OHIO 


T he Striking similarit}'- of the clinical 
picture of a case of hematohernia 
resulting from slow intraperitoneal 
hemorrhage to one of strangulated inguinal 
hernia with intestinal obstruction is illus- 
trated in this case: 

CASE REPORT 

A white male, age 43, was working on a large 
crane at one of the automotive factories in 
Detroit on December 7, 1939. At 8:45 a.m., the 
patient’s chest was accidentally caught be- 
tween the shaft and drum of the crane when a 
mistake in signals occurred. Severely injured, 
he was immediately taken to the factorj’’ hos- 
pital for emergenc}' treatment and observation. 
At 5 p.M. he was transferred to the Henry Ford 
Hospital. At this time the patient complained 
of severe pain in the chest and epigastrium 
which was aggravated body movements, 
respirations or cough. There was no historj’’ of 
hemoptysis or shock. 

Examination showed a well developed and 
well nourished adult, white male who was in 
marked pain. T.P.R. 100-116-30. Respirations 
were shallow and accompanied by expressions 
of pain. The motion of the right thorax was 
defmitelj" limited. A grating noise was audible 
over the fourth left rib at the costochondral 
junction. Marked point tenderness was present 
over the right third, fourth, fifth and sixth 
ribs in the anterior axillary line and over the 
left fourth rib at the costochondral junction. 
Percussion and auscultation of the lungs were 
essentially negative. The heart sounds were 
rapid but of good quality. The blood pressure 
was 120/80. There was muscle spasm and 
tenderness present in the epigastric region but 
no rebound tenderness. Normal liver dullness 
was elicited. 

Laboratory data: Urinalj'sis was essentially 


negative; white blood count was 30,000 with 96 
per cent polymorphonuclear leucocjTes. 

Roentgen examination of the abdomen and 
electrocardiographic e.vamination of the heart 
were negative shortly after his admission. 

Chest stereos showed fractures of the second, 
third and fourth ribs in the right axillarj' line. 

A diagnosis of multiple fractured ribs and 
possible intra-abdominal injur}”^ was made. 

Course in Hospital. Since the patient had 
not been in shock at any time, and since no 
rupture of a hollow viscus could be demon- 
strated, consenmtive treatment with constant 
observation was carried out. On the second day 
the patient developed a bronchopneumonia, 
the pneumococcus tt^ie xxi, being demon- 
strated in the sputum. Sulfapyradine therap}' 
was started. On the fourth day considerable 
abdominal distention was present. The red 
blood count had progressive!}’' fallen to 2,400,- 
000. It was believed that the patient had been 
slowly bleeding either into the peritoneal cavity 
or retroperitoneal tissue, although at no time 
did his systolic blood pressure fall below loo 
mg. of mercury after his admission to the 
hospital. 

Under continued expectant treatment includ- 
ing repeated blood transfusions, hot abdominal 
stupes, continuous gastric suction, continuous 
oxygen therapy and sulfapyradine adminis- 
tration, the patient rapidly improved. On the 
seventh day his temperature had fallen to 
normal, his abdominal distention had dis- 
appeared and the patient looked and felt well 
for the following four days. Suddenly, during 
the night of the eleventh day, the patient 
became worse. He complained of cramping 
abdominal pain, distention, nausea, repeated 
vomiting and a painful, irreducible mass m 
the left inguinal region. T.P.R. was 102-- 
1 12-40; leucocjTe count was 20,000 with 90 
per cent polymorphonuclear Ieucoc}’tes. Roent- 


* From the Department of General Surgen-, Henrv Ford Hospital, Detroit. 
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gen examination of the abdomen showed dilated 
loops of the small intestine, indicating tlie pres- 
ence of small bowel obstruction. Blood chlorides 
were 454 mg. per cent and N.P.N. 41.6 mg. per 
cent. 

The presence of intestinal obstruction and 
the irreducible, tense, tender inguinal mass 
necessitated the diagnosis of strangulated left 
inguinal hernia. 

Emergency operation was performed under 
local anesthesia, and a complete left Indirect 
inguinal hernial sac was found. The wall of 
the sac was tense, thickened and blood stained. 
The lumen contained old dark liquid blood but 
no loops of bowel or omentum. The neck of the 
sac was very narrow and closed by recent 
fibrinous adhesions and edema. A Bassini type 
of repair was done Including a high ligation 
of the neck of the sac. 

The postoperative course was very stormy, 
being complicated by high fever, abdominal 
distention, acute left secondary parotitis and 
bronchopneumonia. The parotitis subsided 
under large doses of Lugol’s solution, according 
to the method of Leithauser and Cantor.^ The 
pneumonia disappeared after sulfapyradinc 
administration. His condition had improved 
sufficiently for him to be discharged from the 
hospital on 1-17-40. 

DISCUSSION 

In Maingot’s “Postgraduate Surgery 


American Journnl of Surgery ^39 

is found the following quotation: “ Its diag- 
nosis (strangulated hernia) is easier than 
any other abdominal emergency. A tense, 
tender, and irreducible swelling at a hernial 
orifice associated with the general symp- 
toms of obstruction, presents a clinical 
picture capable of only one interpretation.” 

In the case presented here, the clinical 
picture is identical yet no strangulation was 
present. 

In retrospect, this case appears to be one 
of multiple fractured ribs and slow, con- 
tinued intraperitoneal hemorrhage second- 
ary to the crushing injur}^ to the lower 
chest and epigastrium. It was complicated 
first by pneumonia and intestinal ileus, 
both of which disappeared under treat- 
ment. Later, after continued coughing by 
the patient, a left inguinal hernial sac 
became tense and filled with old blood. This 
was associated with the reappearance of 
abdominal distention and signs of intestinal 
obstruction. 
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through the jejunostomy tube and vitamin Bj 
supplied by dally injections of thiamin chlo- 
ride. Two blood transfusions were given during 
the postoperative period. After the first four 


dividing the operation into stages. The 
ulcer had not perforated through the entire 
wall of the colon, but it was extensively 
involved in the inflammatory process. 



Fig. I. Roentgenogram of tiie stomacli 
and duodenum before operation. Note 
the enormous dilatation of the duo- 
denum. 

days the continuous gastric suction was dis- 
continued but the stomach was aspirated 
twice daily. The gastric retention decreased 
gradually so that at the end of three weeks it 
was possible to discontinue the aspirations and 
start feedingthe patient by moutli. The jejunos- 
tomy tube was left in for two months as a 
safety valve. It was removed after roentgeno- 
grams showed that the duodenum had returned 
to normal size and function. (Fig. 2.) 

The patient’s condition continued to be 
entirely satisfactory. Fie gained 41 pounds in 
weight in the six months following operation, 
eating an ample but careful diet, and reporting 
no distress whatsoever. 

DISCUSSION 

This case illustrates some of the com- 
plications which may occur in a gastro- 
jejunal ulcer of long standing. There was 
perforation of the ulcer, involvement of the 
colon and marked duodenal stasis. All of 
these complications add greatly to the 
surgical risk of gastrojejunal ulcer. In most 
cases it is best to limit the first operation to 
closure of the perforation, but in this case 
the marked duodenal stasis precluded 


Fig. 2. Roentgenogram of the stomacli 
and duodenum two months after op- 
eration. Note the duodenum has re- 
turned to normal size and empties 
normally. 

The question of the best way to handle 
the very marked duodenal stasis was a 
difficult one. Wilkie has advised duodeno- 
jejunostomy in many of these cases to 
drain the duodenum. In this case the 
duodenum returned to normal size and 
function after relief of the obstruction. 
Ravdin and his associates have recently 
shown the importance of vitamin Bi 
in maintaining gastrointestinal tone and 
motility. It is possible that the administra- 
tion of adequate doses of thiamin chloride 
may have been a factor in causing the size 
and function of the duodenum to return to 
normal. The importance of the jejunostomy 
in maintaining the patient’s fluids and 
nutrition while the stomach was being kept 
empty is also demonstrated in this case. 
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DELAYED BREECH EXTRACTION* 
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AND 

Milton J. Schreiber, m.d. 

Assistant Visiting Obstetrician, Harlem and Lutheran Hospitals 
NEW YORK, NEW YORK 


AT some time in every obstetric experi- 
/"Y ^’^ce there arises the problem of the 
refractile and insuperable Bandl’s 
ring. The various means available for ob- 
taining relaxation of the ring are well 
known and possess one common character- 
istic: that none is to be absolutel}' relied 
upon. The following case report presents a 
method of management v'hich we have 
heretofore never employed but which was 
forced upon us b}^ the exigency of the 
situation. 

Mrs. C. T., age 34, a colored housewife, was 
admitted to the obstetrical service of Harlem 
Hospital May 29, 1939 at 1:30 .\.m. She had 
had four previous pregnancies all of which 
terminated without difFicultj'. Previous pre- 
natal periods had been uneventful and the 
Wassermann test was negative. Her largest 
baby weighed 7 pounds at birth. Her pelvis 
was classified as generally contracted, the true 
conjugate measuring 9.5 cm. 

Throughout pregnancy the blood pressure 
was well within normal limits and repeated 
urinalyses were negative. It was estimated, 
however, that the baby would be larger than 
the others had been. 

Examination on admission was entirely nega- 
tive save for a slight pretibial odema, which, in 
the absence of elevated blood pressure and 
urinary pathology, was considered as due to 
pressure on the pelvic vessels. The fundus, 
measured by the method of .MacDonald, was 
42 cm. A vertex presented as right occiput 
posterior. The fetal heart was audible in the 
right lower quadrant of the abdomen. Irregular 
contractions were occurring at the time of 
admission, but the patient fell into active labor 
within one hour. On rectal examination the 
cervix was found to be 2 cm. dilated, the mem- 


branes were intact and by the Hillis impression, 
the vertex could be brought to the spines. 

Labor proceeded without event until 10:30 
A.M. when the cervix was complete!}’’ dilated 
and retracted over the presenting vertex. 
Despite powerful voluntarj" efforts, no progress 
was made, even after spontaneous rupture of 
the membranes at 11:15 a.m. By noon, the 
patient appeared exhausted; the pulse was 
running at no beats per minute, voluntary 
efforts were diminisliing and the vertex was at 
station minus i with the occiput still in the 
right posterior quadrant. Operative delivery 
was decided upon. 

Under deep anesthesia effected bj’’ ether by 
the open cone method, Kielland forceps were 
applied and rotation of the head was attempted 
without success. Traction to bring the head to a 
more favorable level for rotation failed. The 
fetal heart was audible and the forceps were 
removed. Version and extraction appeared to be 
the procedure of choice. 

The head was firmly fixed in the superior 
strait and considerable difficulty was en- 
countered in attempting to displace it. When 
displacement was finally accomplished, the 
operator encountered a firm contraction ring 
through which it was impossible to pass the 
closed fist. Anesthesia was deepened and, with 
some difficulty, version was completed. After 
a pause, extraction was attempted and found 
utterly impossible. Three 15 minim doses of 
adrenalin were administered in an attempt to 
overcome the contraction ring, but even these 
coupled with the profound anesthesia had no 
noticeable effect. Exploration revealed that the 
ring had moulded about the fetal pelvis and so 
firm was its grasp that even almost violent 
traction failed to achieve progress. At this time, 
the fetal heart was not heard and in the face 
of this complete failure, the anesthesia was 
discontinued. E.xactly fifty minutes after anes- 


* From the Obstetrical Scrs-icc, Harlem Hospital. 
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thesia was first started, attempts to complete 
delivery were discontinued, the patient was 
permitted to recover and morpliine was given 
hypodermically. An infusion of looo cc. of 5 
per cent glucose was started. 

The general condition of the patient was fair. 
The pulse was 120, there was no evidence of 
shock and there was no bleeding. The contrac- 
tion ring was now both visible and palpable. 
The patient was kept on the delivery table and 
the uterus was constantly observed for signs of 
relaxation. Under the influence of the mor- 
phine, the patient dozed and after the infusion 
was completed, the pulse had dropped to 102. 
From 1:00 P.M. to a few minutes after 4:00 
p.M. observation continued. It was then be- 
lieved that the ring was relaxing. At 4:15 
anesthesia was begun and under its influence 
the visible ring disappeared. Palpation showed 
a soft, pliant uterus and to our surprise, the 
fetal heart was easily audible, regular in rate 
and rhj’thm. 

Breech e.xtraction was begun and at 4:50 
p.M. a 10 pound i ounce baby was easily de- 
livered after application of the Piper forceps 
to the aftercoming head. The baby was resusci- 
tated with ease. Brisk hemorrhage occurred 
immediately after delivery; the placenta was 


removed manually and the uterus thorough^’- 
packed with iodoform gauze. O.xytocics were 
administered. After reacting from the second 
anesthesia, the patient was in excellent general 
condition. 

The post partum course of mother and infant 
was uneventful. Packing was removed on the 
third day and the patient was discharged on 
the fourteenth day. The post partum check-up 
six weeks after deliverj’- revealed good general 
condition, the presence of a moderate cysto- 
rectocele, a firm, healed cervix and a well 
involuted uterus in good position. The breasts 
were functioning and the infant was thriving 
on breast milk. 

SUMMARY 

We have presented a case in which 
breech extraction could be accomplished 
only after four hours of observation follow- 
ing version. It serves to indicate that 
adrenalin is an unreliable weapon in attack- 
ing contraction rings and that morphine, 
fluids and patience are obstetrical instru- 
ments of matchless value and incomparable 
importance. 
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WILLIAM OF SALICETO-THE SCHOOL OF BOLOGNA 

INCUNABULA MEDICA V 

Felix Cunha, m.d. 

SAN FRANCISCO, CALIFORNIA 

T he medical school and faculty at Guglielmo de Placentinus Saliceto, or 
Bologna were to pass through the William of Saliceto, so named because he 
same successive stages of growth and was born (in 1 2 1 0) in Saliceto, a small town 
decline as that of Salerno, Alexandria near Piacenza and also near Bologna, 
and other centers preceding it. The for- studied medicine at the medical school of 
mula in this progress was the same: First Bologna and received his degree there. Fol- 
a period of initial gathering together of lowing the completion of his studies he 
students usually under the influence of obtained the post of town physician in 
some individual who stood head and Verona but remained there only a short 
shoulders above his fellows in technical time as he was called to the faculty of his 
ability or intellectual knowledge. Gradually alma mater. 

‘ ^ from all over the world, the faculty would While engaged in this task of teaching he 

be enlarged, progress and contribution contributed much to medical literature, 
would be exceptional and worthy and a His major work was a “Cyrurgia” consist- 
middle period of the flowering of medical ing of five separate books or parts. Present 
knowledge would follow; finally, a third day terminology would call these chapters, 
and last stage of waning influence and a The first book is a rather miscellaneous 
shifting of the scientific and intellectual affair commenting on a variety of illnesses 
locale to some other part of Europe. Such and their treatment, with here and there an 
had been the history of each medical center original observation or comment of his own. 
and Bologna was to be no exception. The In this booh he described quite accurately 
intellectual torch was destined to shift and completely the symptoms and objec- 
shortly from Bologna to Paris and the tive findings we associate today with 
University there. Bright’s disease, and called it “Mai de 

During the period of its greatest activ- Renis” or disease of the kidneys. In the 
ity Bologna contributed manj^ illustrious thirty-eighth chapter of this book he starts 
names other than that of Hugo of Lucca to with, “Signa lapidis in Renibus sunt,” “the 
the historj' of medicine. These names are signs of the stone in the kidney' are,” and 
prominent because they represent men who proceeds to give as accurate and detailed a 
did outstanding work in their day. Among description as could be found anywhere 
these names we find that of William of today'. 

Saliceto, a brilliant surgeon, considered the The second book deals mainly' with con- 
greatest of his time. A pupil of his, tusions in various parts of the body', par- 
Lanfranco, was to figure prominently in ticularly' contusions of the head, and an 
the actual transition of the center of surgi- attempt is made to differentiate between 
cal knowledge and activity from Italy into the sy'mptoms encountered in simple con- 
France. cussion and those in cases of fracture. 
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The third book is devoted to fractures make as a busy operating surgeon. Many the 
and dislocations with a description of vari- patient whose operation was prolonpd in 
ous ingenious devices used in their reduc- those times that the surgeon might take 
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Illustration of instruments used and devised by Willis 


gust 


tion. Many of these were of his own 
invention. 

Book Four is more interesting than any 
of the others as it represents the first 
attempt to write a topographical anatomy. 
Its weakness lies in the fact that it was not 
based upon human dissection, but only 
upon those observations he was able to 


advantage of the opportunity to orient 
himself better anatomically with the area in 
view! 

The fifth book was more or less a materia 
medica, listing drugs, plants and their uses 
medicinally. The problem of migraine was 
apparently as perplexing in his day as in 
ours if one can judge by the number of 
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very closely the written words of Rhazes, plea for those who considered themselves 
Avicenna and Avenzoar. surgeons to adopt his recommendation, and 

Although William was quite familiar blasts those who dared not change because 
with Arabian medicine, he was not entirely of their limited abilities. 


lanfranct 


A T O R I S 


rft stiqui j i>r!Oii3ndri.r'*t^ tfrifrtirrn’coriitVralafrpe A cfrant^rur.Cuautrd/aphrijrnatTarlTrnrn'rfiiKo 
i*^3nd3. FrHdoJrtff cufuri.’A! rum f» rac<,& vn3cTirfmj»t?vbi vrrt otmamfiomadi 


■t*t3nd3, pffffiiffjnrr ciirtiri,‘5rrumfi 

r'ififr^ti!ftrud'nr:ftcu virn-tr foricrajmimf fitumor 
5itc*tr}5tnptrTrportrTtAf| t^rerp app^rrit r^ftramtrr 
*^uar!3fy> ^quinfS f^rfam dMniniitti'r «r3vfnr*non? 
rtov'i ptnrtTanrf n donff ad franfVat rinio:&: 

pfflnrumtHurn f'ni>mfvfrjbr:A*il!ud vutnmnp* 
«Juifnf3»3prrtur.:vffijjvfroro!id5t!pnmi»ffJ*f/T 
nrcrrVfurm prr riodnou-" vu!nu$!aii3mfnnjmtnn 
f^trnii^mundif^c.'tmufn appnnt vH-paJ pfffe 
mtjndibot.onffnmram ilTjr-icortinua. 
Nam 3f(i Jir protMi1nrr«^prnffrjrrtnpar«> 

ffrupmoHquanfarp.uitA’far-.irtinfrn'm foprarrfte 
Mont d!3p!tr3omatiiadun>f».qiTrqui*dc ftfinciocR 

in Icxo quif rttmjr q-jintl A: <^u2frlfori3m.quf mdf 

anmut inridfrdii.Nff pcffftianott' &.* famoad vut 
nwtriipr^u?habeffdfftj»fum;«ninddanjf inffriti% B 
rantft df nccafur; A* arpfr qt;I abo modo mo/erffur, 
nf f mpyjrut, vu!nrtti thoradi f f Aom ft non funt 

P^nftrlrta cura ab alioru curii vulnrfu no murafur* 

Op. VI* 

Podytrt colli diximut cfTc rcpti-fpodyln quoq: 
co^i2fudiximui cfTc.xjj.rfnu au^rp5d)!rt lunf. 

V, rpodyln Tub rr ^^bl}^ font fpcndylrcitj.fupcf locu 
jjdtrjnjf abofjtuf attbumc. Oioudrcoponcum 
rfi cxtf»b»ii rpodylibii^filtffttnjrOfsrpodyiflLXXxr. 
r^r^n.fpodj inenn medto pnfnratu.'pcrqcfforamc 
tr3fttnuflu.L'clijbffvn>quf.*prpodyin,qtuof adii 
ramita^cj qufdihabcntplufa.'qujquMcaddiwmcfa 
ad fenfoaffm eperarion? chirurgtcam*n5«r{nrccna 


afrptiafuf:£ft)r fiomachiforma ta!{% 




Eft em'm atiquantutu ab vna parte p’bbofin: ST ab 
alia majpf planut. Quiqutdccrduobui cftcowpoft 
tutparnicobi. Intmor veto vitlofujSc nfruofuCcx 
tfriof plinuj&rcarnorirt,InlftttrTOn‘psnnfculorunc 
vi1lil?pmdinjlri:pfTquOf fit antaftro:^' adutniuC 
flvibtranrufTrilf* rper quotfttrffcnrjo.Inrxtrriorf 
tunica font utnilantodinalrtprffpiOt BttxputMO.Io. 
tcHoramf tun’cafuftncruofa.'vtluircnn'TtinanitJO 
nf.Gxtfnutfuircarnora:caJjilaq:cthunt»da»u«pfr fl 
firrctdipfitoiquiapottfldjccrmni aAiopcrutnrrc 
admnrqtijrdtp.critur finttaiftuioccttffu. A5u;b'frr 
autfmr<rnnbtlc ncnfcnDt rm tanpbdcm! niH corn 
fa5utoccurro. InfcTtorauttmPcllicuU nedbfroc-^ 
cofttatc nurrifOfrccfpHlnirtonfto, Exfmor aurctn 


lMomnnfirmiffr,unquSfCfytynumoi,aJinui^m ^nrir.uarurpn'mu ocin:fftini»coarl^intfVptrrr.:qd* *t *.* - ‘V 

3lbi:antur.l:td!afOta<C'tonftiorpondy!«umaubvUt vocanirduodrnn;tOQ*crtadmcrror3fjui»cvio»fft J 

rpodybbuiinfcriutvocarur,dorrumrcurpma:*.crt fon^m fcfund3mtr.fur3fn.xn.poUrrjn traftfufr-, • 

totiutcorponsfundamcntum. roni’mr&tftncduabujfTtaKt tuntcf^ncvtcxtcrafn -• '/Aif- 

Pro<»ncftiC3n*0 ulntraquy EuC Sccundu intcrnnumcnpraoUrcu inuolu^ 

1 Tcntocrtfctunco.cuod fen^per tfi v 

fimorora^nifictfu faro contincittqumaut nucha roc^Etftniprcpjnquurmulrumrrciptemdct 
ddaturcxtranrutTrorqurquidaranrutrfjbifncino, racuaipromcuacuaf.&:<^adiprumplLTimr t 

fnOftrm indudtproptcTdtbil’tatc nuchjaccfcbro, TnmraiCf,pcr< 5 tjaf rriameuacuarur. Poffirs 

fanqtiam fjuuiuiafontcdcxiaantct autprcpttr ciut orbufcufaccvcquod ontu vnumhabrtenSe 

ljnonC:quiaIiCTtnoinridaTurtxtocc'rt’dMtncnpar i-f^'^jttctannffci^ine'joccc'tcrjr pnmain.ttft 

uantrf^ipiatlarfionrmmotirtttfcr.ruj mt^brorum ^ adhoc vf^forcftTnutp^j^l conr:n 

infcfiofvmtmpfditwrrquipcTnrTvr^ vrntfnrcia nu <^TOrrcfa'‘nt,quj‘fcciplurrhuncbontrtrf* re/ 

<ha wosu rrcipitbiantvk ftnfum. ^ Curn^iutcabod cy^dab aln’f^Jrf^atiruftjnh. PoftboctTcr 

p«ruto,<p beet nucluTcIfnquatUTmjra.fpodyletfer-^ coodex vrnrrijiTanrurTfoprop^edirtrr:q*JOd I 

rjrcri;\ilncr»fvtf:auto?ipr,ctntTuoruar.ucbaucrim rreipnabomri fucccnrarrvTib dmudaTarn, 


DU Ifdantm ;lof:a, vtraq: ptt fpin^ feu dorHu 

opircvfqradcauiadirtCdituTiPuptur.prriculucrt 

fparmpropccrcaufafqurruntiupcTiujdfcIararT, 

^ . tantn ulorurnlofcru nC»n d.??ma cunt 

^l^rsrtO vuincrvffi .tuHcp mtdbco cTt eta 

pit ftf«niti3bona vtiprcpncfocitjoncrcuiur^ iftO 
rum locCf uni marort dHy^enna pn^curarc. 

D ]Mrcr>i Pitnprrccrurt 

niafasiM pnrcrtxd«*rh;ra^'ni cuqprof.vti 


rcdpjttctamffc^ine'joccotcrjr pnmain.?tftino:2 C. 
dipcfncr^: adhoc vfcpfBrtlhnutfuj^i conrtnulcur ’ 

rxmrrrra'‘rit,qujrfcciplurrhuncbontrtrT* fc/rduu; > 

cpjodab aln’fiJrfx^atirurtjpft. rortboctfccolon, 
cjuod ex vrnrrij rranroerfo propredirurrquod fjcf m 

rrcipit abo mri fucccnrarrvTib drnudaTarrv. Po2 
hoceft lorp^n > quod I’n Er.c cuin/or bobet mufeu- -■ . 

locperquoi Eimmrio frcu ; CC ipfarG emiCo vo!a *«. 

tana : cut cantu a fTooarjtr rxpulfin nrural-t, O r?tn:t 
nantf moruf fn?fr«nOfu nanmdii eft, & Enelaccrrrtr 
riflfnoruiduirucxtTcmttsrSlcnrn puii* 

bund;:»bi nanq: narurabt mofut cu >T)! unn» to fena 
rcr. recTvnt etjlintcrr'narnbutdccauf:* ru*nrto 
p?vr.— o inuol Jticntbtn mul^pbcibui. Inuol.'tJO 
pH*r.i,ne forrt nece rmu cibu m fun rrr: rt m 

cerrirenn adfKli rur^erf feevniu ronrufnsi.n< be** 
foaJJ. E: d;^faoin fcorttacbo d.-staura Srtia.nitpJu' 


f»f <.«o:n:tch cHv.>rdt*rb m n** lors hy hts pnpil, !j'»n Frnne 




^i'n\eitecl to mmuc of it', jiraetices, sjiecih- Tlii": “Cyrurgia” proveti to be '.erv 
ca!!y iti its use of tlic cautery. All around popular. There are many incunabula edi- 
him !u' s.'ov p.'tcn cauterizing evcrytiiing tions of it. Tlic brsl was printed in the t<.>v, n 
t>i.vauve it was the ca.sy thing to do. IK' of Piacenza., in 34 - 6 . alitiost twi^ Inindreti 
urg(.\i tiiat tl’.e skilhu! u<e oi the scalpel v.as years after his death; those ecpic'^ existing 
53nich better procediire a.nd in this fifth prior to tha.l tinre were oniv in v.rittcn 
imok <>t ln<, “Suigerv,’* he clones with .a manuscript fornt. A fc.v complete ma.r.u- 



148 American Journal of Surgery Cuilhs. of SsIlCCtO 


April, 1941 


scripts were available to students in Italj^ 
and in France. Translations from the Latin 
into Italian of parts of the book were avail- 
able in the medical centers of Bologna, 
Padua, Milan and Salerno. 

Another incunabula edition was printed 
in Venice in 1490 by the famous Aldus 
Press, and another edition which just 
misses the incunabula period was printed 
by the same press in 1 502. 

In the interim many translations had 
been made of the original, one in French, 
one in English and two partial translations 
into Hebrew. One of the French transla- 
tions was printed in Lyons in 1492 and is 
included in the incunabula group. 

He completed another manuscript en- 
titled “Summa Conservationis et Cura- 
tionis.” Like the “Cyrurgia,” it also con- 
sisted of five parts. Part One was devoted 
to special pathology, “A Capite Ad 
Calcem,” from “head to heel.” Part Two 
consists of thirty eight chapters devoted to 
fevers, their diagnosis and treatment. Part 
Three deals with diseases of the skin and 
contains several chapters on the use of 
cosmetics, or the “decorative arts” as it 
was called. Part Four is a toxicologj', 
describing the toxic symptoms of many 
drugs and the antidote indicated for each. 

As one searches in the old literature of 
this period, he cannot but be struck with 
the overemphasis placed upon toxicology 
and the myriad of “ Antidotarium” manu- 
scripts which were written then. One 
hesitates to assume that so many people 
used medical means to commit suicide, and 
one is left to wonder if the art of poisoning 
enemies was not developed to such a high 
and efficient degree that extensive knowl- 
edge along these lines was called for on the 
part of the physician. Necessity made 
familiarity with these many lists of anti- 
dotes essential. Almost every physician 
who had much experience in this sort of 
practice found incumbent upon himself to 
publish a list of his own antidotes, other- 
wise consider himself “declasse.” 

Part Five of the “Summa” is an “Art of 
Practicing Medicine” or could be titled. 


“The Proper Bedside Manner.” It consists 
of a description of the manner in which a 
history should be taken and the proper 
diagnostic enquiries which should be made 
in various types of cases in order to clarify 
the diagnosis. Interns disgruntled with the 
prosaic task of taking an extensive history 
can take either heart or head in the fact 
that this same procedure has been going on 
for hundreds of years, as witness a man in 
the middle of the thirteenth century' insist- 
ing on a complete detailed history' of each 
of his cases. 

In his “Cy'rurgia” many authorities 
claim to find reference to human dissec- 
tions, and that some of his anatomical 
descriptions are based upon knowledge and 
experience greater than that which could 
be obtained by means of exercising the 
surgical art per se. 

It is well recognized that in addition to 
being a flourishing medical center during 
this century, Bologna was at the same time 
the greatest center of legal teaching in the 
world. It would not be surprising in view of 
this if some of the law faculty' recognizing 
the value of postmortem evidence, would 
not take some means of furthering the 
possibilities of obtaining such evidence.^ 

The church did not formally' prohibit 
human dissection but did specifically' forbid 
the cutting up of corpses and boiling them 
in order to separate the bones from the 
flesh. This strange practice had come about 
during the Crusades. Many' who died dur- 
ing these pilgrimages wished that their 
bones be repatriated in their own parish at 
home. As the problem of transportation 
was an all important factor, and interpreta- 
tion was made, all too literally', that it was 
the bones which were to be reburied and 
not the whole body', resulting in the above 
practice. Some one some day' should write 
the story' of the Crusades from an iconoclas- 
tic viewpoint and tear away' the beautiful 
coating of varnish with which they have 
been ecclesiastically' endowed. 

It is known that William had as a pa- 
tient a Franciscan monk from Parma who 
died suddenly in the street at Bologna. The 
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law faculty before certifying to the death, 
insisted that some type of medical post- 
mortem examination be made to determine 
more accurately the cause of death. Wil- 
liam, as the leading medical authority of 
the city was chosen to make this examina- 
tion. It is recorded that as in his own mind 
the cause of death must be in the heart, he 
opened only the chest cavity and removed 
the heart for further study. 

If it is accepted that his anatomical 
drawings and descriptions are based upon 
human dissection, then his anatom}^ is the 
first such work. A glance at some of his 
anatomical plates would indicate that 
they are far inferior to those of da Vinci 
and hardly to be compared with those of 
the great anatomists who were to come 
later. 

In the later years of his life William took 
first as a pupil then as an associate, one 
Lanfranco of Milan, who was to prove 
worthy of his choice, as through him, 
William’s work and teachings lived on and 
were to influence another school or center 
of learning in another part of the world. 

This Lanfranco was to take to France 


that of medicine and surgery which was 
Italian, and to serve as the torch bearer in 
the transition of the seat of medical learn- 
ing from Bologna to Paris. The influence of 
this great center was to wane gradually and 
that of Paris to ascend rapidly. The scene 
once again moves westward, France to 
have its day, Paris the locale. 

William died in 1280 and was buried at 
Piacenza. In recent years some of the 
authorities in the field of medical history 
have raised the controversy that the books 
in surgery and medicine that have been 
attributed to him could not possibly have 
been of his authorship. Entirely too much 
stress is laid on the fact that printed works 
of his are exceedingly rare and possessed b}- 
only one or two of the great collections in 
the world. Lists of the works printed during 
the incunabula period by the Aldine and 
Giunte presses in Venice fail to mention 
any manuscript of William’s as being used 
for publication. All of this seems beside the 
point when one finds hidden away in the 
haphazard bindings of several works by 
different authors much material that it is 
Saliceto’s and Lanfranco’s. 
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WILLIAMS OBSTETRICS* 

A TEXTBOOK FOR THE USE OF STUDENTS AND PRACTITIONERS 
By Henricus J. Stander^ m.d., f.a.c.s, 

J WHITRIDGE WILLIAMS was a gentleman of the old 
school and a great force for good in American Obstetrics. His 
‘ textbook went into many editions during his lifetime and 
thousands of medical students studied its pages. As a te.xt it was 
outstanding because it was authoritative and its style was moulded 
along classical lines. About six j-ears ago Dr. Stander, who had been 
Dr. Williams’ associate at Johns Hopkins, and who for the past 
decade has been Professor of Obstetrics and Gynecologj* at Cornell 
University Medical College, undertook the revision of the “last 
edition of Dr. Williams’ textbook, prepared by him in 1930.” We are 
told Stander undertook this work with “some hesitation and a cer- 
tain amount of misgiving,” which we can believe. However, after 
publication the book was acclaimed by both practitioners and 
teachers in this country, Canada and abroad. 

THE NEW EIGHTH EDITION 

It is an old adage that one should not paint the lily, but in this 
particular case Stander repainted Williams and made an excellent 
job of it. And now we are offered an Eighth Edition. Stander sa3-s, 
“The book has been almost completel^’^ rewritten, with the result 
that little of the original text remains unaltered. Old chapters ha^"e 
been rearranged and changed, and three new chapters added: 
‘Diseases and abnormalities of the newlj^born child,’ ‘Classification 
of abnormal and contracted pelves,’ and ‘ Sudden death and maternal 
mortality.’” Some sections (as that on embrj-^ologj-) have been 
shortened, while others have been rewritten and new classifications 
offered. 

* Eighth Edition. New York, >941. D. Appleton-Centurj- Company, Inc. 
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The author tells us that while different teachings and controver- 
sial theories are presented and brought up to date, the reader is left 
in no doubt as to the author’s own views. Most of the text dealing 
with historical or theoretical considerations appears in small type. 



Fig. I. Rep.'iir of Medi.in Episiotomy. Step 3. A second laj-cr of inter- 
rupted sutures through the fascia of Colics is sometimes necessary to 
ensure proper approximation and release of tension on the deeper layer 
of sutures. (Figure 272, p. 435, in Standcr-Williams’ Obstetrics, D. 
Appleton-Century Company, Inc.) 

SANE, MODERN, CONSERVATIVE 

Nothing could be gained in attempting a critical review of the 
text. Suffice it to remark that the work is sane, modem, conserva- 
tive, and offers the student everything desired in a textbook; and 
it is a work the practicing physician will find more than adequate 
when he refers to it at the time he is faced with a problem. 

The illustrations (over seven hundred) are excellent and a great 
aid to the reader. The Literature appears at the end of each chapter 
and there is an ample Inde.x. 
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In his day Williams was the author of a great textbook on Ob- 
stetrics. Stander then made a revision and the result is a book called 
Williams Obstetrics which has little of the original Williams in it. 
For the most part it is a new work from Standees pen, and as such 



Fig. 2. Repair of Complete Perineal Tear. The 
rectal mucosa has been repaired with interrupt- 
ed, fine chromic catgut sutures. The tom ends 
of the sphincter ani are then approximated with 
two or three interrupted chromic catgut sutures, 
after w hich the wound is repaired along the same 
lines as outlined in a second degree tear or an 
episiotomj. (Figure 276, p. 439, in Stander- 
\^’illiams’ Obstetrics. D. Appleton-Centurj- 
Companx, Inc.) 

we ha\ e another great book on the subject. Every phj-sician, practi- 
tioner or specialist who does obstetrics should have this book in his 
library. Medical students should read and stud}' two or more te-xts 
and college teachers might well recommend this work as a “must.” 




A HISTORY OF MEDICINE* 


TRANSLATED FROM THE ITALIAN AND EDITED 
BY E. B. KRUMBHAAR, M.D., PH.D. 

By Arturo Castiglioni, m.d. 

W HEN this book arrived at our office we looked through 
it, read parts here and there and then turned back to the 
first page and started to read the book as a whole. We 
read no other book until we had finished a thousand pages of text — 
the complete work. And we enjoyed every paragraph and learned a 
great deal, more than we will ever retain. We recite these facts to 
impress upon the reader that it is no dry, statistical, encyclopedic 
work to be used only as a reference but that it is a historj^ of medicine 
that reads like a lively novel. On the jacket is printed: “This is a 
detailed survey of the science and art of medicine from prehistoric 
times down to the year 1940 ... Its rich information is presented 
under three aspects: that of ideas, the evolution of medical thought; 
that of important medical events, discoveries, inventions and 
achievements; and that of the more prominent medical personages.” 
The whole is presented against the background of the development of 
art, of social and political life. 

THE AUTHOR AND TRANSLATOR 

The first Italian edition was published in 1927, when the author 
was teaching the history of medicine at the University of Padua. At 
present he is Research Associate in the History of Medicine at Yale 
University. Dr. E. B. Krumbhaar, Professor of Patholog}" at the 
University of Pennsylvania, translated this work from the original 
Italian and has performed an expert task. We are told that he has 
adapted it throughout for American readers in collaboration with 
the author, and has greatly expanded the sections on British and 
American medicine especially in modern times. 

THE PUBLISHER 

Typographically, the publisher has done a beautiful job. The 
illustrations, 443 in number, are well made. There is an appendix, a 

* New York, 1941. Alfred A, Knopf. Price .$8.50. 
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bibliography and an index. The reader will find the print easy on the 
eyes, and if he knows the intricacies of the trade he will recognize 
that the work is a fine example of the bookmaker’s art. The publisher 
is to be congratulated for offering this wonderful book to both the 
lay and professional public. 

NEED FOR HISTORICAL MEDICINE 

Little time is given to the history of medicine in most American 
medical schools. Some medical colleges devote no hours at all to this 
subject and many only six or eight lectures. We believe this to be a 
mistake. No man is efficient in his profession until he knows a great 
deal about the history of his calling. Should any who teach medical 
students read this, we hint that they might read Dr. Castiglioni’s 
book themselves, and then suggest to their Junior and senior students 
that they get it and read a chapter every night or every week. 

Lay people often desire to give some inexpensive gift to their 
physician, or a physician often wishes to give a fellow practitioner a 
gift. Here is the ideal and perfect gift. We are glad this splendid 
histor}’' of medicine has been published. It is sure to stand alone on a 
high peak for a long, long time. 



SPECIAL MONOGRAPH 


CANCER OF THE 
TONSIL 


BY 

HAYES MARTIN, M.D. 

Attending Surgeon, Memorial Hospital 
AND 

EVERETT L. SUGARBAKER, M.D. 

Rockcrfellor Fellow in Cancer Research, Memorial Hospital 



AMERICAN JOURNAL OF SURGERY, Inc. 


NEW YORK >' MCMXLI 





TABLE OF CONTENTS 


Pagf. 

Introduction 158 

Etiology 160 

General Incidence 160 

Age and Sex 160 

Position of Growth 160 

Causative Factors 161 

Symptoms, Morbid Anatomy and Clinical Course 162 

HiSTO PATHOLOGY 1 67 

Diagnosis 169 

Biopsy 169 

Delay in Diagnosis 169 

Chronic Tonsillitis 170 

Syphilis 170 

Papilloma 171 

General Principles in Treatment 171 

General Hygienic Measures 174 

Primary Lesion 176 

Minor Salivary Gland Tumors of the Tonsillar Pillars . . i8r 

Cervical Metastases 181 

Complications 183 

Acute Eflect in the Skin and Mucous Membranes . . . .184 

Dvsphagia 185 

Pain 186 

Radionecrosis and Osteomyelitis 186 

Hemorrhage 188 

Edema of the Hypopharynx 189 

Xerostomia 189 

Recurrence 189 

Prognosis 191 

End Results 193 

References 194 



CANCER OF THE TONSIL 


Hayes Martin, m.d. 

Attending Surgeon, Memorial Hospital 
AND 

Everett L. Sugarbaker, m.d. 

Rockefeller Fellow in Cancer Research, Memorial Hospital 
NEW YORK, NEW YORK 

C ancer of the tonsil represents about the average of the 
several anatomic forms of malignant growths of the phar3mx 
from the standpoints of frequencjf and malignancy. Tonsillar 
tumors are of particular interest since thej’^ comprise a well defined 
anatomic and histologic group in a region which is readiljf accessible 
to either surgery or radiation, so that the possibilities of these two 
methods in this area may be fulty explored and compared. 

The present report is based upon 1 57 unselected consecutive 
cases of cancer of the tonsil, including all patients in all stages of the 
disease who applied to the Memorial Hospital during the years 
1931 to 1935, inclusive. Duffj'^^^ has reported a preceding series 
(1920 to 1930) from our clinic. 

Definition. In the present report the term, “cancer of the 
tonsil,” designates those growths which arise in the palatine tonsil 
itself, at its peripherj' in the tonsillar fossa, in the tonsillar pillars 
(glossopalatine arch, pharjmgopalatine arch), or in the plica tri- 
angularis. The term must not be confused with “cancer of the 
nasopharjmx” (pharjmgeal tonsil or adenoid) or “cancer of the 
lingual tonsil” (base of the tongue). 

Anatomy of the Tonsil. The palatine tonsils are two large 
ovoid masses of IjTOph tissue which are embedded in the side walls 
of the oral part of the pharjmx between the glossopalatine and 
pharjmgopalatine arches. The latter two structures and the adjacent 
edge of the tongue outline a triangular area with its apex above, 
which is known as the tonsillar fossa. For purposes of classification, 
the tonsil should be considered a pharjmgeal structure, the line of 
demarcation between the oral cavitj' and the phar^mx being the 
free edge of the soft palate and the anterior tonsillar pillar. The tonsil 
occupies the inferior position in this triangle, and above it near the 
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apex is the fossa supratonsillaris. From the lower margin of the 
anterior tonsillar pillar, a fold of mucous membrane, called the plica 
triangularis, passes backward between the tonsil and the edge of the 
tongue. 



Fig. I. Tbc l^nnph drainage of the palatine tonsil. From tlie 
palatino tonsil the lymph vessels pass directly outward 
to the subdigastric lymph nodes of the jugular chain 
which are involved first in practically all cases of metas- 
tasis from the tonsil. 

The tonsils themselves consist of masses of lymphoid follicles 
with a delicate connective tissue reticulum. Mesially the surface is 
covered by a thin layer of mucous membrane and is very irregular 
because of deep crypts formed by infolding of the epithelium. On 
the lateral surface the lymph tissue is invested with a rather firm 
connective tissue capsule which lies directly on the superior con- 
strictor of the pharynx. 

The Lymphalic Drainage oj ibe Palatine Tonsil. The collecting 
trunks of the palatine tonsils are a part of a network which drains 
the entire pharynx. (Fig. i.) They perforate the capsule of the tonsil 
and the superior constrictor, passing successively behind the 
styloglossus, the stylohyoid and the posterior belly of the digastric 
muscles to reach the external carotid artery. Most of the trunks then 
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pass behind the external carotid artery and end in the upper, deep 
cervical group of the jugular chain of lymph nodes. The principle 
node of this group lies just above the level of the bifurcation of the 
common carotid artery and is generally called the subdigastric or 
tonsillar node. From this node, the lymph drainage flows to the 
middle and thence to the inferior nodes of the jugular chain. It seems 
probable that there are only a few by-passes in this area, for metas- 
tases from the tonsil seldom appear first below the level of the 
subdigastric node. 


ETIOLOGV 

General Incidence. From an analysis of the admission records 
of the Memorial Hospital, cancer of the tonsil comprises 8 per cent 
of all cancer of the upper respirator^' and alimentary tracts and about 
2 per cent of all human cancer. Of the structures of the pharj'nx, the 
tonsil (21 per cent) is second oni3' to the extrinsic larj'nx (37 per 
cent) in frequency as the site of origin of malignant growths. These 
figures do not agree with those of Despons'^ who stated that the 
tonsil is the most frequent site of pharyngeal cancer. It is difficult 
to explain the findings of SchalF^ who reported that at the Collis B. 
Huntington Hospital cancer of the tonsil made up 9 per cent of 
24,437 cases admitted for all forms of cancer. 

Age and Sex. In the present series the average age was about 
fiftjr-seven j^ears on admission and about 30 per cent of the patients 
were in the sixth decade. These figures are almost identical with most 
other anatomic forms of cancer of the upper respirator}- and alimen- 
tarjr tracts in our clinic. The oldest patient was ninety-four, the 
jmungest eleven. As one of us (M.)^®' has previously- reported, 
cancer in children is not uncommon in the nasopharjmgeal tonsil 
but is apparently rare in the palatine tonsil. 

In the present group, 86 per cent of the cases occurred in males 
and 14 per cent in females, a sex distribution which is almost identical 
with that of cancer of the tongue as obser\-ed in our clinic. There was 
no significant difference in the ages of males and females. All ob- 
sers’^ers have reported a preponderance in males of cancer of the 
tonsil: Despons 92 per cent,** Nathanson 95 per cent,*® Schall 89 per 
cent** and Mattick 91 per cent.** 

Position oj the Growth. Since the primary lesion is usually large 
when first examined, the exact site of origin within the tonsillar 
fossa cannot be determined in all cases. In over 90 per cent of the 
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present series, the diameter was more than 2 cm. on admission, 
with an average of 4 cm. for the whole group. Less than 5 per cent 
of the tonsillar growths were i cm. in diameter or less and could 
be classified definitely as “early.” The right side was involved pri- 
marily more often (60 per cent) than the left (40 per cent). Such an 
irregular distribution has been noted previously by Schall‘*‘‘ who 
found 55 per cent on the right and Duffy who found 57 per cent 
on the left. In our clinic, several forms of intraoral cancer have 
displayed similar inequalities in distribution; but since the dispro- 
portion always tends to be greater in the smaller series, we believe 
that it can be accounted for entirely by the laws of chance and, there- 
fore, that it has no clinical significance. 

Causative Factors. In growths of the palatine tonsil as in other 
forms of pharyngeal cancer, there appears to be no outstanding 
etiologic factor. Obviously the pharyngeal walls are not subject to 
the trauma of mastication nor to irritation from sharp or irregular 
teeth, which play definite roles in the causation of cancer of the oral 
cavity itself. Hot foods and drink, which are held at least momen- 
tarily in the oral cavity, pass rapidly through the pharynx during 
the act of swallowing. Even when smoke is inhaled, the irritating 
effects of tobacco are confined largely to the oral cavity. In consider- 
ing others possible etiologic factors, repeated attacks of acute or 
chronic tonsillitis would appear, theoretically, to be a likely form of 
chronic irritation in this area, but in our cases, as in the series 
reported by Berven,- the histories failed to reveal any unusual 
tendency in this regard. The diffuse stomatitis characteristically 
found in avitaminosis, syphilis, the Plummer- Vinson s^mdrome and 
the anemias, may extend to the pharynx and might also theoretically 
play a part in the etiology of tonsillar cancer, although we have no 
supporting statistical evidence. Leukoplakia, though occasionally 
found on the palate and anterior tonsillar pillars, has never in our 
experience occurred on the tonsils, but Citelli® has reported two 
cases of precancerous leukoplakia on the tonsils themselves. 

In our series, about 70 per cent of the patients admitted the use 
of tobacco, usually smoking; but as we have previously pointed 
out in discussing other forms of intraoral cancer, at least this 
percentage of addiction is found in normal male adults of corre- 
sponding age. It seems to us that practically all statistical data 
offered in proof of a connection between smoking and intraoral 
cancer remain inconclusive. Nevertheless, in our clinic isolated cases 
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of cancer of the base of the tongue, the tonsil and the soft palate 
occur with sufficient frequencj”^ in heavj’^ cigar smokers (ten to fifteen 
cigars daily) to lend strong support to the theor}" of a direct causal 
relation. 

In our group, only 3 per cent of the Wassermann tests taken gave 
positive reactions, a figure which is identical with the findings of 
Schall.'*^ This proportion is less than the average for the male 
population of corresponding age (6 per cent).®- Since the number is 
not larger, it is undoubtedly only a coincidence that the percentage 
of syphilis in our series of tonsillar cancer is less than the general 
average. In any event, it is obvious that syphilis is not a factor in 
the etiology of cancer of the tonsil. 

Poor dental and oral h3'giene was obsen^ed in the majority of our 
patients; but since most of them were from the less fortunate 
economic group, such deficiencies are to be expected and, in the 
present series, were no more prevalent than among the skin cancer 
patients in our clinic. 

SYMPTOMS, MORBID ANATOMY AND CLINICAL COURSE 

In our series the average duration of sj'mptoms (usuallj- pain or 
“soreness” of the throat) before admission was seven months, as 
compared to fifteen months in cancer of the lip, ten months in cancer 
of the nasopharjmx and five months in cancer of the tongue and of 
the floor of the mouth, respectiveljc Berx'^en- reports an inten’^al of 
four months between the beginning of sjmiptoms and admission 
to the Radiumheramet, while Nathanson^® in his series reports an 
average delaj^ of one j^ear. In interpreting such figures it is essential 
to distinguish between the duration of the sjraptoms and the 
possible duration of the disease itself. In grov-ths of such areas as 
the lip or anterior portion of the tongue, where the tactile sense is 
acute and the areas are under dailj'^ obsen^ation b}" the patient, 
the duration of the disease and the duration of the sj'mptoms are 
more nearlj" equal. In the tonsillar area, on the other hand, there is 
little or no tactile sense and the discoverj^ of the primary" lesion 
bj'^ the patient must ordinarilj’^ await the development of pain, 
which may be long deferred. There is no way to determine how long 
the growth existed in these cases before pain first developed. 

In contrast to grovThs of the oral cavity itself, the most common 
first complaint in our series of tonsillar cancer was local pain or 
sore throat (60 per cent). This finding might at first suggest that 
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this is an early symptom, except for the fact that the average diam- 
eter of the primary lesions was almost 4 cm. on admission.'^An 
ulcerated infected lesion of the tonsil of this size obviously must be 
painful, whether or not it produces any other subjective symptoms. 
Occasionally the growth in the tonsil is associated with such a degree 
of localized sepsis or cellulitis that the patient complains of pain 
radiating to the ear before admission, a symptom which is char- 
acteristic of advanced and uncontrolled stages of this disease. 

After pain in the throat, the next most common s^mrptom was 
the discovery of an enlarged lymph node in the upper deep cervical 
region (33 per cent in this series). In forty-four cases in which the 
patients complained only of enlarged cervical nodes, the primary 
lesions discovered first by the examining physician averaged 3.5 cm. 
in diameter. In one of these cases the metastatic node (proved by 
aspiration biopsy) was treated and permanently controlled b}^ ir- 
radiation, and the patient was observed at monthlj^ intervals for 
almost three years, with repeated examinations of the upper re- 
spiratory and alimentary tracts, before the primary lesion (about 
5 mm. in diameter) was discovered in the tonsil and proved by 
biopsy. 

The tactile sense of the pharynx is slight in comparison to that 
of the oral cavity itself. In less than 10 per cent of our cases did 
the patients state that they first became aware of a “lump in the 
throat,” a disturbance in swallowing or a cough. The primary lesions 
in this small group were of about average size (3.5 cm.). In three 
cases of more bulky primai'y lesions (over 4 cm. in diameter) the 
first complaint was of earache, a well known form of radiating pain 
in inflammations of the throat. A few patients first noted such 
vague symptoms as cough, hoarseness, nosebleed, etc., too varied to 
be considered of real significance. It is probable that cancer of the 
tonsil must always reach a size of at least i .5 to 2 cm. before sufficient 
infection occurs to cause pain or soreness or any other local symp- 
tom. In our series the patients with lesions less than 1.5 cm. in diam- 
eter sought medical advice only because of enlarged cervical nodes, 
and the primary lesions were discovered first by the examining 
physician. 

An early tonsillar growth usually consists of a superficial granular 
ulcer either in the tonsil itself or in the groove between the tonsil 
and one of the pillars. (Fig. 2a and 6.) The lesion may arise in a crypt 
and present only a small portion on the surface. As it enlarges the 
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tvnnur usually lumls i«> l'un;;ati- f:om ami i-riKlu the mu face of the 
tonsil, altiuuifth occasionally, as in !ynii)li(tsarcr)!na, it may invade 
deeply and pmcluce a bulky s»dvnuicous tnass with little or no 
surface ulceration. 
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1*10. 2. Cnnccr of the toii'.il bi-gins cillicr in llu- tonsil itsvlf (<ii or on one of the tonsill.ir 
pillars (/j). Sin.ili lesions to .and f>) or moderately advanced lesions (c) arc the csccption. 
In the average case the provsth on admission has a tiiameter of aljout .} cm. (tf). so ri>-n 
the evacl site of origin c.innot he determined, and in these cases the growth has 
iisii.ally invaded the soft palate, both tonsillar pili.trs and the adjacent edge of the 
tongue. 


By the time the lesion has reached a diameter of about 2 cm., 
beginning invasion of neighboring structures has taken place, 
usually in about the following order; the tonsillar pillars, the soft 
palate, the base of the tongue, the pliaryngcal walls, the alveolar 
ridges and the mucosa of the check (Fig. 2d.) In its ad\ anccd stages 
the disease may involve the extrinsic larynx or the floor of the mouth 
and consist of a bulky, irregular, partly necrotic tumor, 5 to 6 cm. in 
diameter. At this stage intractable pain irradiating to the ear is a 
fairly constant symptom with trismus as well as dysphagia and pain 
on movement of the tongue. Hemorrhage due to erosion by the tumor 
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itself or as the result of radionecrosis is a frequent late symptom. 
Cervical metastasis is practically always a part of the clinical 
picture even in the earlier stages of the disease. If the growth is 
uncontrolled, death occurs from a combination of local causes: 
exhaustion from pain, sepsis, malnutrition, etc. In the present series, 
the average length of life in the unsuccessfully treated patients 
was about nineteen months. Other authors report survival 
periods varying from six to twenty-eight months: Berven,- Cristo- 
fordis,® Despoils^'"’ and New.^® 

Metastases. In cancer of all parts of Waldeyer’s tonsillar ring, 
metastases play an early and prominent role. In the present series 
about one-third of the patients noted enlarged cervical nodes as the 
first symptom. On admission clinically demonstrable cervical 
metastases were present in 76 per cent of the cases and subsequently 
developed in an additional 3 per cent.* These figures are almost 
identical with those of Mattick.^^ Other reports in the literature vary 
from 65 per cent to 92 per cent: Burnam,'* Schall,'*'’ Costolow,*" 
Levie"' and New.®® In thirty-six cases (25 per cent of the determinate 
group) there was no clinical evidence of metastasis on admission, and 
the disease was permanently controlled. In seventeen cases (ii per 
cent of the determinate cases) the patients died of uncontrolled 
cancer in the tonsil without the development of metastases after an 
average length of life of nineteen months. 

* The question miglit be raised as to the validity of the diagnosis of cervical metastasis 
in this series. At the present time, on the Head and Neck Service at the Memorial 
Hospital all cases of clinically demonstrable cervical metastases are subjected to aspira- 
tion biopsj-^ as a matter of routine. In the earlier cases of the present series, not all 
clinically positive nodes were checked by this means, although of the whole group of 
1 17 cases, in seventy-five (64 per cent) the diagnosis was confirmed by aspiration biopsy 
or histologic axamination of excised nodes. In forty-two cases histologic confirmation 
was not obtained, and in this group oitly could there be any doubt. The possible margin of 
error can be estim.ated bj’’ a comparison of the average accuracy of clinical diagnosis in 
our clinic from date in another series. 

Between the years 1930 and 1938, inclusive, 144 neck dissections were performed 
under the clinical diagnosis of metastatic cervical cancer (all neck dissections for primary 
cancer of the submaxillary glands, for carotid body tumors, and for benign diseases such 
as tuberculosis are excluded). In only twelve (8 per cent) of these did the histologic diag- 
nosis fail to support the clinical diagnosis of metastatic carcinoma. Since in this operable 
group the disease was early, the chance or error would have been greater than in the 
average case of metast.atic cancer from a primary lesion in the tonsil, which is usually far 
advanced and readily diagnosed clinically. If we concede a possible error of 8 per cent 
in the clinical diagnosis of forty-two unproved cases (or three cases), the total number 
with actual cervical metastases would still be 114, a variation from our reported figure 
of 117 which is too small to affect seriously the validity of our calculated figures. 
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'I'he firsl node involved fin about 95 per cent of ;dl case^) w.ns the 
siibdipastric, which lies in the upper deep cervical or iupular chain 
just above the bifurcation of the cotmnon carotid artery. Occasion- 
ally the first palpable metastatic node appeared in the submaxillary 
region and, more rarely, in the middle and lower parts of the deep 
cervical chain. Such variations are probably due to anomalies in the 
cervical lymph system, so that the main lymph stream is diverted 
past the upper deep cervical nodes through by-passes. After involve- 
ment of the subdigastric node, tlie disease tends t<» progress down the 
jugular chain to the clavicle and often intt) the posterior triangle of 
the neck along the accessory chain or sometimes into the submaxil- 
lary and submental lymjih nodes. 

When the main lymph drainage cliannels are blocked by radia- 
tion fibrosis or by surgical excision, siibseciuent lymph drainage must 
take place by the way of anastomoses, usually tlirough the superficial 
lymphatics and finally across to the other side. .Miliary metastases 
over large areas of the superficial Iymi)hatics of the neck and checks 
probably always take [dace in this manner. We have observed this 
phenomenon in a number of instances of cancer of the oral cavity 
and pharynx. In one patient of the present scries, a metastatic node 
in the upper deep cervical region appeared to regress completely with 
the primary lesion under radiation therapy. About three months later 
there was a recurrence in the tonsil which also responded to irradia- 
tion treatment. Several months later a subcutaneous metastasis 
appeared in the scalp near the occiput, followed shortly by another 
subcutaneous metastasis on the other side of the occiput with a later 
spread to the upper deep cervical nodes of the side oj)posite to that 
of the primary lesion and the original metastasis. 

In nineteen cases (about 15 per cent of those which showed 
metastases) there were bilateral metastatic nodes on admission, and 
in one additional case bilateral involvement developed later. One of 
these patients, in whom the bilateral involvement was proved by 
aspiration biopsy, survived free of disease for more than five years. 

It is a curious fact that dissemination below the clavicle to the 
viscera appears to occur only rarely. In the autopsy records of the 
Memorial Hospital there are twenty-nine cases of patients dead of 
tonsillar cancer with only three instances of visceral metastases 
(mediastinum, stomach, bones). Despons’^ has also called attention 
to the rarity of visceral metastases in cancer of the tonsil; and we 
believe the only reasonable explanation of this fact is that patients 
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with this form of cancer do not survive long enough, on the average, 
for the wide dissemination of the disease, although the histologic 
type of cancer in the tonsil would favor it. 

Table i 

HISTOPATHOLOGY IN CANCER OF THE TONSIL 


Epidermoid carcinoma 120 

Squamous cell, grade 1 4 

Squamous cell, grade 11 60 

Squamous cell, grade in 20 

Squamous cell, grade iv i 

Squamous cell, ungraded 9 

Transitional cell, grade n 3 

Transitional cell, grade in 9 

Transitional cell, grade iv 6 

Lymphoepithelioma 8 

Lymphosarcoma 22 

Unclassified* 15 


157 

* This includes cases of patients referred for treatment of ceirdcal metastatic cancer 
after the primary grouth in the tonsil had been controlled. 

HISTOPATHOLOGY* 

A histologic classification of the growths in the series herein 
reported is given in Table i. The epidermoid carcinomas (84 per cent) 
and the lymphosarcomas (16 per cent) present about the same rela- 
tive distribution of these two tumors as in a series of nasopharyngeal 

* Dr. Fred Stewart, pathologist to the Memorial Hospital, has recently reviewed all 
histologic slides in this scries and his analysis is as follows: 

Tonsillar cancer comprises several more or less well defined histologic entities. The 
terminology employed in the diagnosis of cancer of the tonsil at the Memorial Hospital 
is the following: 

The designation, “squamous carcinoma,” serv'es to distinguish forms of epidermoid 
cancer in which keratinization and the occurrence of squamous pearls may be noted 
even though the ccllularity and anaplasia be extremelj’’ marked. Degrees of anaplasia 
are indicated by the grading of the tumor. 

The term, “transitional cell carcinoma,” is employed to designate a group of 
epidermoid c.ancers in u-liich keratinization is absent or essentiall}' absent. Such tumors 
tend to grow in ple.xiform character and exhibit varjdng diffuseness. They resemble the 
common epidermoid cancer of the uterine cervix which many European writers describe 
as basal cell epithelioma. The latter expression is not used in this connection at the 
Memorial Hospital because of possibilities of confusion with the common basal cell 
epithelioma of the skin. Transitional cell epithelioma may exhibit various degrees of 
ccllularity and anaplasia which are likewise indicated by the grading assigned. Needless 
to say, squamous and transitional cell cancer may be imperfectly distinguished and there 
are borderline tumors where specific designation is impossible. 

The term, “lymphoepithelioma,” introduced by Regaud^- and later by Schmincke*^ 
has caused much difficulty. Laboratories are not in agreement as to what constitutes a 
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cancer recentlj^ studied, which is to be expected since both of these 
areas are parts of Waldeyer’s tonsillar ring. Malignant salivary gland 
tumors are not uncommon in the palatine tonsil, but none occurred 
during the period covered b}*^ this report. Although the numbers in 
the separate histologic groups are too small to permit of definite 
conclusions from a statistical analysis of their respective clinical 
behaviors, we have attempted to extract certain pertinent data from 
the available material. 

With regard to the primar3' lesion, the size on admission averaged 
4.3 cm. in IjTOphoepithelioma as compared to 2.9 cm. in transitional 
cell carcinoma, although the average duration of sjTOptoms was 
about one month longer (seven months) in transitional cell carci- 
noma. There was no appreciable difference in the average ages of the 
various histologic groups. Metastases were present on admission in 
96 per cent of the transitional cell cases as compared to about 87 per 
cent in l}miphoepitheIioma and IjTOphosarcoma. There were bilateral 

Ij'mphoepithelioma. Thus Ewing’" states that he examined tumors diagnosed as lympho- 
epithelioma by Lacassagne and found that they included tj^pes diagnosed by himself as 
transitional cell carcinoma and Schneiderian carcinoma. Tumors in our own collection 
received from Regaud with the diagnosis of Ij'mphoepithelioma fail to correspond to the 
structure illustrated bj' Schmincke in his paper, j'et do seem to fit the description 
furnished bj' his text, for Schmincke emploj's the term “sj'ncj'tiales Karzinom,” an apt 
designation both for the structure of certain primarj' tumors and for those metastatic 
deposits in nodes which some pathologists would regard as primarj' endothelioma of 
Ij’mph nodes. Schmincke derived the Ij'mphoepithelioma from the reticulum of the tonsil 
which he accepted as being of epithelial (entodermal) origin. If the reticulum of the 
tonsil is of epithelial origin, a supposition bj’ no means generallj’ admitted bj' morpholo- 
gists, it has so far departed from its original epithelial morphologj’ that it is not surprising 
that tumors originating from it should be separable with difiicultj' or not at all from 
reticulum cell Ij'mphosarcoma. To make the distinction between reticulum cell sarcoma 
and Ij'mphoepithelioma on the basis of the usual biopsj' received in this hospital is 
almost impossible. Specimens are necessarilj' small, and since thej' are taken with forceps 
from soft tumors easilj' crushed, the intimate morphologj' is apt to suffer from distortion. 
In reviewing specimens formerlj' diagnosed bj' us as Ij'mphoepithelioma, we have 
changed a number to Ij'mphosarcoma and have retained a few, with some hesitancj', as 
certainij' resembling the tj'pes described bj' Regaud and Schmincke. Thus the number of 
tonsillar lymphosarcomas in the Memorial Hospital records has been increased at the 
expense of tumors previousK' diagnosed as Ij'mphoepithelioma. The field of diagnosis of 
these tonsillar and nasopharj'ngeal tumors is one of the most difficult in tumor pathologj'. 
Unfortunatelj' the clinical course of the disease is bj' no means helpful in separating the 
tj'pes. 

W'ith the exception of one case of Kaposi’s hemorrhagic sarcoma which occurred in 
the tonsil late in the course of generalized disease and one instance of probable granula- 
tion tissue sarcom.a in a j'oung male, the pathological laboratorj' at .Memonal Hospital 
contains no instance of tonsillar s.arcoma other than lj'mphosarcom.a in one or another 
of its forms. 
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metastases in about 15 per cent of the lymphosarcoma and transi- 
tional cell groups as compared to 10 per cent in lymphoepithelioma 
and squamous carcinoma. The histologic grade of the tumor has 
considerable influence on the clinical course of the disease and espe- 
cially on the tendency to metastasize, as sho^yn in Chart i. 

Lymphoepithelioma appears to run a much more malignant 
course, the duration of life from the beginning of symptoms being 
t\Yelye months as compared to seyenteen months in transitional cell 
carcinoma. 


DIAGNOSIS 

Biopsy/-. Although a clinical diagnosis is not difficult in the 
ayerage case of tonsillar cancer, a biopsy should ahvays be made 
before treatment is instituted. It should be realized that treatment 
for cancer, ^yhether by radiation or surgery, must be aggressive and 
therefore is always attended by definite risk, discomfort and expense. 
W’ithout biopsy the clinical diagnosis Avill inevitably be erroneous in 
an occasional case. If the treatment is to be by radiation, not only 
should a tissue specimen be removed from the tonsil but an aspira- 
tion biopsy should be made for purposes of record to confirm the 
diagnosis of metastatic nodes.-®'* In the present series, the diagnosis 
of the primary lesion was confirmed histologically in all cases, and in 
the majority attempts were made to confirm the character of the 
enlarged cervical nodes. At the present time, aspiration biopsy of 
clinically positive metastatic nodes is routine in all cases of intraoral 
and pharyngeal cancer. 

De/ay hi Diagnosis. On the basis of the average size (4 cm.) of 
the primary lesions in this series, it is obvious that cancer of the 
tonsil at the present time is not being diagnosed at an early stage. 
The most frequent first symptom of this disease, “sore throat,” is 
not alarming to the average layman because it is also so characteris- 
tic of the more common acute and chronic tonsillitis and pharyngitis. 
The fiction of the benign character of cervical lymphadenopathy in 
the adult (usually metastatic cancer) is often supported by irrespon- 
sible medical opinion, and the patient is advised that he has “en- 
larged glands” and that he should apply hot compresses or massage 
the area with a well known proprietary ointment containing iodine. 
It is of interest to note that over fifty years ago Bland Sutton"*® called 
attention to the malignant character of most asymmetrically 
enlarged cervical lymph nodes in the adult and stated that he 
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believed practically all were secondary to undiscovered primary 
cancer in the mucous membranes of the oral cavitj^ or pharynx. In 
our series the average inter\'al from the first symptom to the first 
visit to a doctor was about two months, after which there was an 
average delay of about five months before the patient finally applied 
to our clinic with a tentative diagnosis of cancer. The medical 
profession is, therefore, clearlj' responsible for an average delay of 
five months in the diagnosis of this disease. 

Chronic Tonsillitis. Since the patient with tonsillar cancer 
usually complains only of a sore throat when he first consults a 
doctor, the most common mistaken diagnosis is chronic tonsillitis, for 
which topical applications and gargles are usually'' recommended. In 
our series, tonsillectomjr (an accepted method of treatment for 
chronic tonsillitis) had been performed in thirteen (9 per cent) of the 
cases before admission, and in nine of these there was gross and 
microscopic evidence of residual cancer in the pharynx. In only four 
of the cases had the excised tonsils been examined histologicall}". It is 
impossible to say whether these examinations were routine or 
whether the surgeon or the pathologist had requested the examina- 
tion because cancer was suspected after gross examination, but it is 
obvious that most of the operations had been performed under a 
mistaken diagnosis of chronic tonsillitis. In anj' case, it is probably 
unavoidable that earlj' cancer of the tonsil will occasionally be 
e.xcised by a busy laryngologist, and for this reason the routine 
examination of all excised tonsils (as practised in many hospitals) is 
indicated. 

A differential diagnosis between cancer and the chronically 
infected and scarred tonsil, following repeated attacks of acute 
tonsillitis with peritonsillar abscess, may be very difficult, especially 
in a patient who has histologically positive metastatic cer\'ical 
cancer. Chronically infected tonsils usually present deep crypts 
which, on pressure, extrude inspissated pus with slight bleeding. 
Careful palpation of both tonsils is of value, with a comparison of the 
two for any differences in size and consistency. Specimens for 
histologic examination should be taken from localized indurated 
areas or from those which bleed on slight trauma. Systematic 
examinations of the entire upper respiratory and alimentary tracts 
should obviously also be made in such cases. 

Syphilis. From an analysis of the present series, it is apparent 
that an erroneous diagnosis of syphilis is made less often in cancer of 
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the tonsil than in malignant growths of the tongue. In only three of 
our cases had antiluetic treatment been given — in one case for three 
years and in two cases for six weeks each. Gumma of the tonsil 
(which cannot be differentiated clinically from cancer) is exception- 
ally rare. In the records of our clinic going back to 1925, during which 
time over 450 cases of tonsillar cancer were treated, only one instance 
of gumma of the tonsil is recorded. The diagnosis was. established by 
a biopsy of the tonsil, a positive Wassermann test and complete 
regression of the lesion in less than a month under antiluetic therap3^ 

Papilloma. This benign tumor occurs on the tonsil about as 
frequently as in any other area of similar size in the oral cavity or 
pharynx. Such growths have a warty papillary appearance, and show 
a greater tendency than cancer to fungate from the mucous surface. 
The diagnosis may be suspected from the clinical appearance, but 
final confirmation by histologic examination is required. The treat- 
ment is by narrow excision either by scalpel or endotherm3\ During 
the period covered by this report, one case of papilloma of the tonsil 
was seen at Memorial Hospital. 

Rarely, patients with leukemia present markedly enlarged tonsils 
as well as generalized lymphadenopathy, but errors in diagnosis 
cannot occur with proper laboratory and physical examinations. 
Occasionally, patients with acute peritonsillar abscess, simple 
granuloma, actinomycosis and retention cysts are referred to a 
cancer clinic for a differential diagnosis. If biopsy is routine in the 
diagnosis of all suspected superficial cancer, these conditions will 
present no special problem. 

GENERAL PRINCIPLES IN TREATMENT OF CANCER OF THE TONSIL 

There is no structure of the pharynx more accessible to surgical 
removal than the tonsil. It performs no vital function and may be 
completely excised without great operative risk or postoperative 
shock. For benign diseases of the tonsil, tonsillectom}- has long been 
one of the most successful of surgical operations, and from the 
theoretical standpoint alone early cancer of the tonsil should be 
amenable to surgical excision. 

Despite these theoretical advantages, surgery offers little in the 
treatment of this disease, since the primary lesions are seldom small 
or sufficiently localized in the tonsillar fossa to be operable when first 
seen. In our series of 157 cases, the growths averaged about 4 cm. in 
diameter on admission. There were only two (about i per cent) in 
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which the primary lesion was i cm. or less, and in both of these 
metastases were already clinicall}' demonstrable on admission, an 
indication in general of the inoperability of this disease. Simmons^® 
found only one operable case among fifty-four patients with cancer 
of the tonsil. The literature from 1870 to 1910 contains a few reports 
on the surgical treatment of cancer of the tonsil, after which time, 
with the development of scientific radiation therapy, the surgical 
reports have steadily diminished in number as the suitability of 
radiation therapy in this disease has been demonstrated. 

The earlier writers reported an operability of 40 to 60 per cent; 
but on weighing the evidence one must conclude that their surgical 
judgment in this regard was hardly sound since their operative 
mortality was about 30 per cent, and they appear to have obtained 
practically no cures. The simplest form of operation, tonsillectomy 
through the open mouth, was advised by Butlin.® Jacobson® recom- 
mended splitting of the cheek from the commissure back as in 
Jaeger’s exposure for cancer of the tongue. In this cheek splitting 
operation and in all the more extensive procedures subsequently 
developed, most of the authors suggested preliminary tracheotomy 
as well as temporary ligation of the common carotid artery. 

In order to excise the tonsillar area more widely, Mikulicz,®^ 
Langenbeck,® von Bergman' and Kocher-' advised a vertical section 
of the mandible just anterior to the ascending ramus and a dis- 
articulation of the ascending ramus and its removal with a portion 
of the lateral pharyngeal wall, including the tonsil and the growi;h. 
Sedillot’ s® exposure for cancer of the tongue was also recommended 
— sectioning the lower lip and mandible at the symphj'sis, the inci- 
sion being continued backward in the floor of the mouth to the 
anterior tonsillar pillar, after which the mandibular fragments could 
be retracted laterally to obtain access to the tonsillar area. Another 
approach to the tonsil was by a lateral pharyngotomy,' the opening 
being made through the side of the neck without incising the cheek. 
Such an operation has recently been popularized^' for various malig- 
nant growths of the pharynx. Jacobson took exception to Butlin’s 
statement that simple tonsillectomy was the most suitable operation 
for cancer of the tonsil and maintained that the more extensive 
operations produced the longest periods of survival. Despite Jacob- 
son’s staunch support of the more radical procedures, however, he 
was able to report only one cure (eleven years) among an unstated 
number of his own cases. Eggers'® has recently described and 
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advocated several of these old technics with no essential modifica- 
tions, but he includes no cures nor case reports. 

In the final analysis, one must conclude from its history that the 
operative treatment of cancer of the tonsil justifies Despons’ epithet 
of “surgery of despair.”^^ The reasons for the failure of surgery in 
cancer of the tonsil are, first, that the primar}’ lesions are extensive 
and inoperable when first seen and, second, that 75 per cent of all 
cases have metastases on admission. Even though both the primary 
lesion and the cervical metastases were operable (as is rarely the 
case), the prudent surgeon will concede that a wide excision of the 
tonsillar tumor through the mouth cannot be combined safel}' with a 
block dissection of the neck at the same operation, nor can the block 
dissection be performed safely until at least partial healing has 
occurred in the pharynx. Such a delay would usually result in allow- 
ing the cervical metastases to become inoperable. Furthermore, it 
would be Injudicious to combine block dissection of the neck with 
lateral pharyngotomy; and if the pharyngotomy were done first, the 
scarring of the neck would preclude the performance of an adequate 
neck dissection subsequently. As we have already mentioned, simple 
tonsillectomy had been performed in fifteen cases of the present 
series before the patients were admitted to our clinic. Of these, four 
patients had no recurrence in the tonsil and, superficially considered, 
these successful results might be considered surgical cures, except for 
the fact that all were treated for cer\fical metastases and the tonsillar 
area was included in the beam of radiation exactly as if the growth 
in the tonsil had never been removed. The cure rate in these fifteen 
cases (27 per cent) is better than the average, which is undoubtedly 
due to the fact that all were obviously relatively early when first 
treated. 

Mdiile surgery offers little, radiation therapy is particularly suit- 
able in tonsillar cancer. This area is accessible to irradiation both 
through the skin of the neck and through the mouth by a peroral 
portal. Cancer of the tonsil, in general, is among the more radio- 
sensitive of pharyngeal and oral tumors, and the upper portion of the 
pharynx, in contrast to the hypophar^mx, can be heavily irradiated 
without seriously impairing any vital function or bringing on grave 
complications. The most frequent site of metastasis in cancer of the 
tonsil is the subdigastric lymph node which lies in the upper deep 
ceiA'ical region only a little below the level of the tonsil itself. This 
almost direct superposition of the first and most frequently involved 

[16? 



174 


MARTIN, SUGARBAKER— CANCER OF TONSIL 


lymph node permits of the irradiation of both the primary lesion and 
the metastases through the same portal, which avoids the use of 
portals so large as to tax severely the patient’s general tolerance. Bj' 
contrast, in cancer of the nasopharynx the primary lesion and the 
metastases are widely separated and each must be irradiated through 
individual portals, thereby resulting in a greater tax upon general 
tolerance. 

The first form of radiation treatment for tonsillar cancer was 
the implantation of seeds or interstitial needles.-' At the Memorial 
Hospital Janeway and Quick, in 1917, employed bare glass radon 
seeds interstitially, supplemented by moderate doses of external 
ladiatioTi (radium packs or .x-ray). With the development by 
Coutard" of the principle of fractionated .v-radiation, this growth 
was one of the first in which the method was found successful. 
Berven,' in 1931, reported success by the use of fractionated doses of 
radium element pack. He has also published the description of an 
elaborate device for holding radium plaques in contact with the 
tonsil, which to us does not seem practical for a number of reasons. 

Beginning about 1930, we attempted at the Memorial Hospital 
to sterilize tonsillar growths by the use of fractionated .v-radiation. 
Further experience has revealed that permanent regression by this 
method alone often necessitates pushing the dosage beyond the limit 
of the patient’s immediate genera! tolerance or bej’^ond the point at 
which the local tissues will recover to an acceptable degree. It has 
since been found that the number of permanent cures can be 
increased and the percentage of untoward sequelae reduced by using 
subraaximal doses of fractionated x-radiation, supplemented in most 
cases by the implantation of small doses of radon seeds in the resid- 
ual tumor, either directlj" into the primar3’^ lesion or in immediately" 
adjacent metastatic nodes. 

A review of the recent publications on tonsillar cancer reveals 
some diversity" of opinion as to the preferable method of treat- 
ment.®''-’'®''®’--' 23 ’ 2 s. 34 , 43.47 'pjjg method most commonly" advised is 
fractionated x-radiation and next in order is fractionated treatment 
by radium element packs. A minority" recommend radon needles or 
seeds alone or combined with surface applications of radium. Among 
these authors, only" those who depend mainly" upon fractionated 
radiation by" x-ray or radium element packs report {ive-y"ear cures. 

General Hygienic Measures. The adequate radiation treatment 
of any form of phary"ngeal cancer is a severe tax on the patient’s 
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general strength. In the larger growths there is almost always a 
marked local sepsis; and if swallowing has been painful, there is at 
least some degree of malnutrition. The convalescence may be short- 



Fig. 3. In external radiation of the tonsil, the skin portal 
should be centered about over the angle of the jaw and 
the beam pointed horizontally toward the opposite angle. 
Accuracj' in treatment is favored bj' metal cylinders 
wliich exactly determine the size of the portal and remain 
in contact with the skin, stcadj-ing the patient during 
treatment. 


ened and the severity of the complications greatly reduced if the 
patient can be hospitalized for a month or six weeks during and 
immediately following radiation treatment. If hospitalization is not 
practicable during this long a period, it should be arranged for at 
least two weeks during the height of the reaction. At the beginning of 
treatment, measures should be taken to counteract the various 
complications which may already be present, as we shall discuss 
presentlv under “ Complications.” 
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Treatment of the Prmar\' Lesion. Treatment should begin with 
fractionated external radiation given through the cheeks and sides of 
the neck and, provided that the lesion does not extend downward 
onto the pharyngeal wall, peroral x-radiation through the open 
mouth. To irradiate the tonsil, the e.vternal portals should he 
centered about at the angles of the mandibles (Fig. 3), the exact 
position varying with the individual case as determined after careful 
examination. Alctastases are most often located over the carotid bulb 
(2 to 2.5 cm. below and a little behind the angle of the mandible), in 
which case the portal should be slightly larger (8 rather than 7 cm.) 
and centered nearly over the node with the beam tilted upward and 
forward toward the tonsil. Even though the position of such an 
external portal may seem fairly obvious, in relation to some fi.xed 
anatomic structure, nevertheless we find it of advantage to mark the 
center of the portal accurately by tattooing with India ink.* The 
external portals should be circular in order to be most efficient, f and 
the size should be about 7 cm. in diameter unless there are definite 
reasons for making it larger, such as the widespread distribution of 
cervical nodes or an unusually large primary lesion, when the portals 
may be 8, 9, 10 cm. or more in diameter. Ordinarily, if a portal must 
be over 8 cm. in diameter, it is of advantage to make it oval rather 
than circular, so as to avoid as much as possible the irradiation of an 
unnecessarilj' large volume of tissue. 

If the primar}- lesion is of average size and confined to the tonsil 
itself, and if the jaws can be separated widely enough to admit a 
cylinder at least 4 cm. in diameter, peroral .x-radiation should also be 
given. For this purpose, metal cylinders of various diameters are 
used, speciallj" equipped with master cylinders so that the desired 
size and distance may be selected for the individual case. One of us 
(M.) has already published a description of such applicators and their 
several indications.’^® Recentlj^ we have devised an electrically 
lighted periscope which permits checking the accurate centering of 

* The skin is cleansed fay rufafaing with alcohol, and a small drop of India ink is 
placed at the desired point. t\ 7 th a sterile sharp needle, six to eight punctures are made 
through the ink into the skin, and the excess ink wiped off. The tattoo mark will remain 
permanently, and its size depends on the number of punctures. If later considered 
unsightly, it may be excised through a small ellipse. 

t Square and circular portals of equal diameter are about equally efficient if centered 
over a deep-lying mass, since the edge of the beam at its closest point is at the same 
distance from the edge of the tumor in either case. The area of a square is 25 per cent 
larger than that of an inscribed circle, and therefore a circular portal is to be preferred 
since it accomplishes the same result with a smaller area. 
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such peroral portals by indirect vision. (Fig. 4.) It is fortunate if the 
patient is edentulous in the beginning; but if not, we believe that the 



Fig. 4A, b, c. For descriptive legend see opposite page. 


extraction even of sound teeth is justified when peroral .v-radiation is 
indicated and there is no other impediment to its administration. 

With portals averaging 7 to 8 cm. in diameter (other factors 
being: 200 to 250 kv., 50 to 60 T.S.D., filter 0.5 to i.o mm. Cu) the 
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daily dose should be about 350 r given to alternate sides until a dose 
of about 3,500 r times 2 has been administered. If a peroral portal can 
also be used, the single dose with a 4 cm. portal should be about 400 r 

THE INFLUENCE OF HISTOLOGIC GRADE ON 
CERVICAL METASTASIS IN CANCER OF THE TONSIL 



CuAUT 1 . Tl»e frequency of metnstnses in enneer of the tonsil varies with tlte Itistoloftic 
grade of the tumor from i6 per cent in squamous carcinonta grade i to too per cent in 
squamous carcinoma grade iv, transitional cell carcinoma and lymphosarcoma. 


given in rotation with the external check portals, the total dose being 
about 2,500 r times 2 through the check portals and 2,800 r through 
the peroral portal. After the completion of such dosage by one or the 
other of the above mentioned plans, it should be decided whether 
the depth of the reaction and the degree of regression of the tumor 
indicates continuing with the external radiation beyond this point or 
whether further treatment should be given by radon seeds implanted 
in the metastatic nodes and also in the primary lesion. By external 
radiation alone, using two skin portals 7 to 8 cm. in diameter and 
with the other factors as above mentioned, the total dose may be 
raised justifiably to 4,000 r or even 4,500 r times 2. If a peroral portal 
is used in addition, the total dose may be as high as 3,000 r or 3,500 r 
times 2 plus 3,500 r through the peroral portal. 

A better plan than cither one of these is the administration of 
external radiation until the tumor has been reduced to a quarter or a 
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fifth of its original size after which supplementarj^ treatment is given 
with radon seeds. By such supplementary radon treatment, man}'^ of 
the undesirable effects of large doses of v-radiation may be elimi- 
nated. The dose of supplementar}'^ seeds is somewhat empiric. A 
residual mass of cancer i cm. in diameter within a heavil}'^ irradiated 
pharynx should obviouslj’ not require the same additional tissue dose 
as if no external irradiation had already been given; but on the other 
hand many of these residual masses, although only a fraction of the 
original tumor, are much more radioresistant than the original tumor 
appeared to be at the beginning. One must not be too sanguine, 
therefore, in the hope that such masses will disappear under very 
small supplementary doses. In the average case the strength of the 
individual seeds should be between i.o and 2.0 me., and the^" should 
be geometrically distributed throughout the residual mass, spaced 
about I cm. apart. Since the requirements in individual cases are 
obviously so variable, it is impossible to give more accurate recom- 
mendations for this type of therap3% but some estimate may be made 
from a review of the dosage in the present series. 

The method of treatment most often successful (22 per cent cure 
rate) was external radiation alone with portals from 7 to 9 cm. in 
diameter, the dose varying between 2,000 r times 2 and 4,200 r times 
2, and averaging about 3,600 r times 2. This obserr'^ation must not 
be misinterpreted, however, for these were the more radiosensitive 
lesions which promptl}' cleared under the external radiation so that 
interstitial radiation was not considered necessar3^ JT-radiation and 
supplementar3^ seeds u'ere used in sixt3’--one of the determinate cases, 
with a cure rate of 1 1 per cent. Superficiall3’' considered, such treat- 
ment might appear much less successful than that first mentioned, 
except for the fact that these growths were actuall3'^ among the more 
radioresistant and bulk3^ lesions which did not compIetel3'^ regress 
under the average dose of external radiation. All advanced cases 
with widespread nodes were treated 63- this method, thereb3’^ bringing 
down the percentage of cures. The average dose of external readiation 
in these cases was higher (between 3,500 and 4,500 r times 2), and the 
doses of seeds into the tonsil in the successful cases ranged between 
10 and 16 me. The radium element pack was used as the source of 
e.xternal radiation in a few cases, the dose ranging from 80,000 to 
120,000 mghrs. times 2 with portals 7 cm. in diameter, a R.S.D. 
(radium skin distance) of 10 cm., and a filter of 2.5 mm. brass 
(equivalent). In most of these cases there was a suppiementarv dose 
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of radon seeds varying between lO and 20 me. Radon seeds alone 
were successful in two instances of smaller lesions treated by fairly 
heavy dosage, about 15 me. each in two cases and 31 me. in one case. 

Treatment oj Mmor Salivary Gland Tumors oj the Tonsillar Pillars. 
Mixed tumors and adenocarcinomas histologically resembling those 
of the parotid gland and submaxlllarj' salivar}^ glands not uncom- 
monly arise in the minor salivary glands of the oral and pharyngeal 
mucous membranes. It is well known that these tumors are most 
common in the hard and soft palate and rare in the tonsillar pillars or 
tonsillar fossae. There are several such instances on record at the 
Memorial Hospital, although none occurred in the present series. 
They usually develop as globose or ovoid tumors which tend to 
remain encapsulated or sharply delimited until they have reached a 
size of several centimeters. Those which histologically resemble 
mixed tumors are essentially benign. The more cellular adeno- 
carcinomas, although encapsulated at first, may metastasize widely 
to bones and 'suscera, often skipping the cervdeal lymph nodes. When 
occurring in the tonsillar region, these tumors are usually several 
centimeters in diameter, seldom ulcerated, with a history of several 
months or even years with ver^^ slight sjmiptoms. The painless 
rounded swelling in the tonsillar region often suggests low grade 
peritonsillar abscesses anatomically, and these lesions are often 
incised for purposes of drainage. 

Practically all of these minor salivary gland tumors are highly 
radioresistant from the anatomical standpoint and can be safel}^ 
enucleated, preferably by cautery and blunt dissection. There are 
two such successful cases in the records of our clinic, but none 
occurred in this series. Preliminary ligation of the external carotid 
artery should be done if the tumors are large and deeply seated. One 
case at the Memorial Hospital was treated b}'^ massive doses of 
interstitial radon sufficient to produce rather widespread radio- 
necrosis. The patient recovered and has remained well for more than 
ten years. It is obvious that such treatment by caustic doses of 
radiation is not justified if these tumors can be enucleated. 

Treatment oj Cervical Metastases. As has been previously men- 
tioned, metastatic cervical nodes were clinicall}’^ demonstrable on 
admission in 76 per cent of the present series. It is obvious, therefore, 
that no plan of treatment for cancer of the tonsil is adequate which 
does not provide for the management of this complication as well as 
the primary lesion. As has been previously stated, it is fortunate that 
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the most frequently involved node, and often the only one in this 
disease — the subdigastric — lies only a little below the level of the 
primary lesion, so that both can be irradiated by the same beam of 

TAULr u 

MIUICURIES IV COLO SEEDS REQUIRED TO DELIVER srECIHED OO^ES TO MASSES 
or \ARIOLS niAMCTERS 
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x-radiation. In our series, in about 40 per cent of those patients who 
had clinical metastases on admission, the nodes were limited to this 
area. Were it not for this fact, the cure rate in tonsillar cancer would 
be even lower than it is at present. 

Under the above mentioned plan, the e.xternal irradiation of the 
most frequent metastases and of the primary lesion is carried out 
simultaneously and through the same portal. A decision as to the 
necessity for supplementary seeds in the cer\'ical nodes and in the 
primary lesion should be made on the completion of a subraaximal 
dose. In most cases it will be found that ceixdcal metastases will not 
regress completely under average or even under large doses of exter- 
nal radiation, and supplementary seeds are indicated for the involved 
lymph nodes more often than for the primary lesion. The seeds ma\ 
be inserted either through puncture wounds in the skin or after cer\'i- 
cal exposure of the outer surface of the node. The dosage is somewhat 
empiric and depends both upon the size of the residual node and 
upon the amount of external radiation previous!}' given. A tissue 
dose of 5 to 6 S.E.D. (as calculated from Table ii) should be sufficient 
as a supplementary dose, but 8 to 10 S.E.D. should be used if seeds 
alone are employed without preliminary x-radiation. The successful 
doses in the present series after external radiation ranged between 
9 and 22 me. In the present series eight patients with histologically 
positive nodes (proved by aspiration biopsy) remained free of disease 
for a full five-year period after irradiation therapy. It would be 
misleading to compare the percentage of successful results obtained 
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by radiation treatment of metastatic cervical nodes in this series with 
those obtained by surgery, since it is obvious that those treated by 
radiation included the less favorable and advanced cases, while those 
treated by surgery were selected cases and limited to those patients 
who developed metastascs only after complete control of the primary- 
lesion by irradiation. 

In the treatment of tonsillar cancer, if a metastatic node lies 
below the upper deep cervical region, it may in some instances be 
permissible to use a large portal to include the primary lesion and one 
or more scattered nodes. In the average case, however, we believe it 
best to treat widely separated nodes by individual portals 3.5 to 5 cm. 
in diameter, the size of each being just large enough to include amply 
the individual node. Treatments may be given on alternate days for 
a total dose of 7,000 to 8,000 r to each node through such small 
portals, and after about three weeks a supplementary dose of radon 
seeds implanted. 

In tonsillar cancer, neck dissection is of little practical value in 
the treatment of cervical metastascs which are present at the time of 
admission. It is obvious that neck dissection cannot be carried out 
safely in conjunction with adequate irradiation of the primary 
lesion. Neck dissection is occasionally indicated in large metastascs 
occurring some months after healing of the primary lesion. The 
choice between neck dissection and radiation in such cases depends 
upon the judgment, experience and ability of the individual surgeon 
with the two methods and the equipment available. In the present 
series, five patients in whom metastascs developed several months 
after the treatment of the primary lesion were treated by neck dissec- 
tions. In three, the excised nodes were found to be histologically posi- 
tive, and of these one remained well for a j^eriod of five years. 

COMPLICATIONS 

Heavy protracted Irradiation through large portals to any part of 
the body is always followed by a chronic radiation sickness. When 
large fields arc used over the neck or cheeks, such an effect is one of 
the most serious complications, and it may occur in the absence of 
any intense local tissue reaction such as skin blistering. The patient 
becomes listless, weak, toxic, loses weight and becomes cachectic. 
These symptoms are not due entirely to the local discomfort, dys- 
phagia or reactions in the skin or mucous membranes, but probably 
arise in part as the result of toxic absorption from the large volume of 
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tissue irradiated as well as from the partial derangement in the func- 
tion of the various vascular, glandular and nerv^e structures of the 
neck. Many cancer patients who receive heavy irradiation therapy 
undoubtedly die more from the effects or radiation than from the 
disease itself. Such systemic effects of radiation can be largely pre- 
vented by avoiding unnecessarily large portals. In pharyngeal cancer 
the portals seldom need be more than 7 or 8 cm. in diameter, and 
with such portals the local intensitj' may usuall}' be safely increased 
so as to reach a cancer lethal dose. The use of portals 12 to 14 cm. in 
diameter or larger in the pharjmx, whether or not required by the 
extent of the disease, is always indicative of an unfavorable prognosis. 

The Acute Effect in the Skin and Mucous Membranes. The skin 
of the neck and the mucous membranes of the pharynx, which are 
directly exposed under the beam of radiation, should in all cases 
show an acute blistering or epidermicidal reaction within the first 
month of treatment. This degree of reaction is usually necessary if 
roentgen radiation is to produce a lethal effect on a tonsillar tumor. 
The depth of the cutaneous reaction may seem alarming in appear- 
ance, but one may be assured that such a reaction produced by 
repeated .v-ray treatments over a period of fifteen to thirty days 
always heals under proper care without any serious sequelae. Under 
fractionated .v-radiation by the technic already described, the typical 
reaction begins after about a week with a mild er3M'iema which 
becomes deeper but remains drj' and sometimes slighth' pigmented 
during the second week. About the fifteenth to twentieth daj^ the 
superficial or epidermal laj^ers of the skin become slightlj"^ raised by 
serum, and the corium, being denuded (at first over onlj’' scattered 
areas), becomes a deep red weeping raw surface which bleeds on 
slight trauma. After a few daj-^s the entire area of skin exposed to the 
direct beam maj"^ be denuded of epidermis. While the skin is in a dr}' 
state, frequent applications of petrolatum or liquid petrolatum 
should be used with no other dressing. When the surface is denuded, 
it should be kept covered with a single laj^er of fine mesh gauze 
bandage impregnated with petrolatum, boric acid ointment or the 
following hydroscopic ointment: 

Parts 

Hydrous wool fat 2 

Zinc o\ide . . i 

Starch . i 

Liquid petrolatum sufficient to make a soft paste 
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The raw surface should be sponged daily with sterile saline solution 
to I'emove the exudate, and the surrounding normal skin should be 
eleansed with soap and water and alcohol. If the raw surface is 
protected from dryness, crusting, trauma and secondary infection, it 
ordinarily heals completely in from ten to fourteen days, leaving a 
soft pliable skin in which moderate telangiectasis may or may not 
later appear. 

The mucosal reaction, a counterpart of that in the skin, should go 
on to a membranous mucositis of diphtheritic appearance in the 
tissues exposed to the direct beam. Although not painful while the 
part is at rest, this lesion is tender on movement and bleeds slightly 
but easily if the membrane is disturbed. It reaches its maximum in 
about twenty or thirty days after the beginning of treatment and 
usually disappears in ten or fifteen days, its duration depending on 
the size of the total dose. ^Yhen radon seeds are used to supplement 
the external radiation, this type of reaction becomes more acute 
in the neighborhood of the implantation. During its height there is 
considerable serous and mucoid discharge from the surface, with a 
diminution in the quantity and an increase in the viscosity of the 
saliva. If the condition is not relieved, the accumulation of these 
secretions is the cause of a great deal of discomfort. 

As a matter of routine at the beginning of treatment, irrigations 
of the throat should be given eA’ery two hours with an irrigating can 
equipped with a rubber tube and glass nozzle. A warm solution of 
sodium bicarbonate and water should be used. The patient is in- 
structed to take the irrigation at night if he wakens and notes marked 
discomfort. This single procedure aft'ords considerable relief, as is 
proved by the fact that it is voluntarily continued by the majority of 
patients without further urging. The viscidity of the secretions is 
sreatlv relieved as soon as the mucositis clears, but dryness of the 
mucous membranes may persist in a lessening degree for several 
years after treatment, a complication which will be discussed under 
“Xerostomia.” The reaction of the mucous membrane is partly 
responsible for the dysphagia which sometimes occurs. 

Dysphagia. This complication is always present to some extent 
when an acute radiation reaction is produced in the pharynx. Even 
though the disability is only moderate, it still may be responsible for 
a marked loss of weight and strength in a nonco-operative patient. 
The patient should be instructed as to the necessity for maintaining 
his weight and nutrition, and should be encouraged to take an 
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adequate balanced liquid diet of high caloric value. If necessary, 
a rubber feeding tube (No. i6 French urethra! catheter) may be 
inserted through the nasal cavity down into the esophagus and left 
for a period of several days during the height of the reaction. We 
have found that most cancer patients who must subsist on even the 
most intelligently prepared liquid diets are benefited by supple- 
mentary liver and vitamins (especially B and c). One teaspoonful of 
liver extract powder may be gi^'en two to three times dailj' or two to 
three heaping tablespoonfuls dailj' of dried yeast may be dissolved in 
the liquid feeding. Fresh fruit juices supply vitamin c. 

Pain. As we have previously mentioned, pain is one of the 
earliest symptoms in cancer of the tonsil. If the disease is uncon- 
trolled or if radionecrosis and local sepsis occur, the pain in the local 
area maj" eventuall}' radiate to the ear or to the whole side of the 
head. When these complications are also associated with uncon- 
trolled, deeply infiltrating cervdcal metastases, the continual intract- 
able pain may be so severe as to be a cause of death from exhaustion. 
Neurolysis by alcohol is not suitable in this area since not only is the 
fifth cranial nei^^e involved, but also the seventh and ninth and 
often the upper cendcal sensory roots. Localized pain on admission 
due to sepsis and to pressure bj' the growth in the tonsil is often 
partly relieved by hot throat irrigations and tends also to diminish 
as the tumor regresses under radiation therapy. Late radionecrosis is 
almost always associated with pain radiating to the ear over the 
chorda tympani. Since in all intraoral cancer the pain is apt to 
continue for se\"eral weeks before complete relief is obtained, 
attempts should always be made in the beginning to obtain relief by 
such milder sedatives as codeine in doses of gr. (30 mg.) and 
acetyl salicylic acid 10 gr. (600 mg.) given eA’ery six to twelve hours, 
increasing the number of daily doses at first and finally" increasing 
dose to I gr. (60 mg.) of codeine if necessary' after two to three weeks 
when the patient becomes accustomed to the drug. Morphine should 
be reser\’^ed for the advanced stages or for acute transitory conditions 
since, once established, the morphine habit can be broken only with 
difficulty and is often the cause of more suffering than the cancer 
itself. 

Radionecrosis and Osteomyelitis. There is a widespread erroneous 
belief that radionecrosis depends entirely upon the intensity and 
qualitj’^ of the radiation. As we*®® have previously pointed out, radio- 
necrosis at a depth never occurs except when infection is introduced, 
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no matter how heavy the radiation dose. If a mass of tissue at a depth 
is completely devitalized by irradiation (or by any other physical 
agent) and no local infection occurs, the devitalized mass will be 
absorbed or replaced by fibrous tissue or will calcify and be tolerated 
locally as any form of sterile foreign body. If infection is introduced, 
the phenomenon generally known as radionecrosis occurs, and the 
devitalized mass suppurates and must be completely extruded before 
healing can take place. 

Since infection is always present on the surface of the skin or 
mucous membranes, superficial radionecrosis occurs in superficial 
growths with greater frequency than with those at a depth. In the 
tonsillar area, infection is always present in ulcerated tumors and 
may also be present in the depths of the tonsillar crypts, so that the 
conditions favorable to slough are unusually frequent. Radionecrosis 
may occur after heavy external radiation alone, but the incidence 
is increased by the use of interstitial radon both because of the 
possibility of too great concentration of the radiation effect and 
because infection may be introduced during the insertion of the 
seeds. A small volume of radionecrosis in the upper part of the 
pharynx or oral cavity is compatible with an excellent end result. 
The greater the volume of the slough, the greater the chance of 
erosion of such vital structures as blood vessels. 

When the soft tissues have been eroded by necrosis, heavily 
irradiated bone of the mandible may be exposed and osteomyelitis 
results, a complication which occurred in seven of our patients, one 
of whom required a partial resection of one ramus of the mandible. 
Of these seven patients, three remained alive and well for five years. 

In treating this complication, the slough should be gently 
manipulated every day, the loosened portion removed and the more 
adherent clipped away with scissors. No aggressive attempt should 
be made to clear out all necrotic tissue. In these cases, careful atten- 
tion to oral hygiene by irrigations and gargles is particularly 
important. 

Practically all necrotic lesions of the oral cavity are produced by 
anaerobic saprophytic organisms for which oxygenic applications are 
specific. The average preparations, such as sodium perborate and 
hydrogen peroxide, are too transient in their action, but the use of 
zinc peroxide (marketed under the name “Z. P. O.”) as recently 
introduced by Meleney®’ will often clear the offensive odor and 
improve the appearance of the ulcer within a few hours. Sunderland 
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and Binkley™ have recently reported upon the use of this substance 
for necrotic intraoral cancer in our clinic. In brief, the necrotic cavity 
is packed once or twice daily with gauze saturated by a suspension of 
zinc peroxide in water. 

In the present series, radionecrosis or slough appeared as a com- 
plication in twenty-nine cases (20 per cent), and 14 per cent of these 
patients recovered and remained free of disease for five years, a 
figure only a little below the average cure rate (18 per cent). This 
complication does not appear to have been absolutely determined by 
the size of the radiation dose, either in .v-radiation or in seeds. It 
occurred in one instance after a dose of onlj' 3 me. in seeds and was 
absent in another instance after 50 me. in seeds supplementary to 
80,000 mghrs. times 2 to the neck with the element pack. One of the 
most serious concomitants of radionecrosis is hemorrhage. 

Hemorrhage. The blood supplj' of the tonsil arises from several 
sources: the tonsillar and the ascending palatine branches of the 
external maxillary artery, the dorsalis linguae branch of the lingual 
artery, the descending palatine branch of the internal maxillary 
artery and the ascending pharyngeal branch of the external carotid. 
Most of these vessels anastomose freely in the tonsillar fossa. The 
largest and most important from the standpoint of hemorrhage is the 
tonsillar branch of the external maxillary (facial) artery, which 
passes upward between the internal pter3^goid and the styloglossus 
and pierces the superior constrictor to enter the tonsil on its lateral 
surface. 

Hemorrhage is most likelj'^ to occur when there is deep slough 
which approaches the lateral surface of the tonsil, and immediate 
bleeding is ordinarily readilj'^ controlled bj^ digital tamponage until 
arrangements can be made (within a few hours) to ligate the external 
carotid artery and its lingual and facial branches. The first hemor- 
rhage is seldom fatal, but when the necrosis has become so deep and 
extensive as to cause even moderate bleeding, the erosion of several 
adjacent vessels, such as the internal carotid or the jugular vein, maj”^ 
soon occur so that the eventual prognosis is grave. In the present 
series, hemorrhage occurred in sixteen cases, in seven of which the 
loss of blood was considered sufficientlj’^ severe to require ligation of 
the external carotid and its branches. In ail seven of the latter cases, 
subsequent hemorrhages occurred from other vessels following these 
ligations, and all cases eventuallj^ terminated fatally. Obviously' the 
deaths in these cases were not due to the effects of the ligation of the 
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external carotid, for it is a well known fact that ligation of one or 
even of both of these arteries is not a serious procedure. 

Edema of the Hypopharynx. This complication should seldom 
occur after proper radiation treatment of tonsillar cancer except 
when metastases are widespread through the neck so as to necessitate 
the use of portals 12 to 15 cm. in diameter. As we have previously 
mentioned, the use of such large portals, whether necessary or not, is 
always indicative of a poor prognosis. The occurrence of edema in the 
hypopharynx following irradiation treatment of tonsillar cancer with 
nodes limited to the upper deep cervical region should be a reproach 
to the radiologist who has given the treatment. In the present series, 
edema of the hypopharynx occurred in some of the earlier eases when 
we did not appreciate the disadvantages of large portals. In the more 
recent cases, it has occurred only when large or multiple portals were 
necessary because of widespread metastases extending to the lower 
portion of the neck. 

Xerostomia. The palatine tonsil lies under the anterior edge of 
the parotid salivary gland in the horizontal coronal plane. A portal 
even as small as 7 cm. in diameter will, therefore, include the greater 
part of the parotid salivary gland as well as a portion of the sub- 
maxillary salivary gland. When cancer lethal doses are administered 
to this area, the secretory function of these glands is markedly 
diminished. The mucous membrane of the upper portion of the 
pharynx contains numerous minor salivary and mucous glands 
which, with the saliva, serve to moisten and lubricate the mucous 
membranes of the oral cavity and pharynx. For these reasons, 
adequate radiation therapy of tonsillar cancer is always followed by 
some degree of xerostomia. The saliva decreases in quantity and its 
viscidity is increased. In such cases, inspection Avill reveal that the 
soft palate and pharyngeal walls are rather dry and glistening. 
Although this complication cannot be entirely avoided, its degree can 
be markedly reduced by the use of mouth washes and by frequent 
sips of liquid petrolatum which the patient may carry in his pocket in 
a small bottle. Chewing gum or holding a lozenge in the mouth seems 
to stimulate the flow of saliva and to distribute it more widely in 
some instances. After a year or two, the secretions tend to become 
more normal although complete function is never entirely restored. 

Recurrence. Following treatment by radiation, even though 
there is apparent complete regression and healing of the primary 
lesion, local recurrence may take place within a month or even after 
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Table m 

FACTORS INFLUENCING THE PROGNOSIS IN I48 CASES (DETERMINATE GROUP) OF CANCER 

OF THE TONSIL 

1931 to 1935, Inclusive 



Total 
Number 
of Cases 

Number of 
Five-year 
Cures 

Per Cent of 
Five->ear 
Cures 

Age in years: 




Below 40 


2 

*3 

41 to 50 

20 

5 

25 

51 to 60 

41 

6 

15 

Over 60 

69 

12 

17 

Not stated 

2 

1 


Sex: 




Males 


20 

16 

Females i 

23 

6 

26 

Size of lesion: 




I cm. or less 


0 

0 

i.i to 2 cm 


4 

40 

2 1 to 3 cm 


7 

15 

3 1 to 4 cm 


5 

20 

Over 4 cm 

1 33 

3 

9 

Not stated 

32 

1 

1 “ 

22 

Metastases (histologically proved): 




None at any time 

34 

13 

38 

None on admission 

37 

14 

38 

Present on admission 

1 1 1 

9 

8 

Developed after admission 

3 

I 

33 

Present some time . 

103 

1 

10 

10 

1 

Histopathology: (primary) 




Squamous cell, grade i 

4 

I 

25 

Squamous cell, grade ii 

59 

8 

14 

Squamous cell, grade m 

19 

2 

1 1 

Squamous cell, grade iv 

I 

0 

0 

Squamous cell, ungraded 

9 

4 

44 

Transitional cell grade ii 

2 

I 

50 

Transitional cell grade iii 

- 

3 

43 

Transitional cell grade iv 

6 

0 

0 

Lymphoepithelioma 

- 

, 

14 

Lymphosarcoma 

20 

4 

20 

Unclassified 

14 


*4 

Status of disease on admission: 

Residual, recurrent, and metastatic after treatment else- 
where to primary: 

1 

1 



After radiation 

10 

0 

0 

After surgery 

1 2 

2 

16 

After combination 

4 

1 

25 

After endothermy 

4 

1 

25 


30 

4 

14 

Primary cases, no treatment elsewhere 

118 

22 

19 
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as long as a year. In the present series such recurrence appeared in 
twenty-four cases, the majority (fourteen cases) between the fourth 
and sixth month, although five occurred after one year. In this group 
there were no five-year survivals, although curative attempts were 
made in all cases by supplementarj^ treatment — in a few cases b}^ 
further .v-radiation, but in the majority by additional implantation 
of radon seeds in the areas of recurrence. The chief reason for the bad 
prognosis in recurrent cancer of the tonsil undoubtedly lies in the fact 
that the local tissues of the pharynx and neck have already been 
so heavily irradiated that the tolerance to irradiation has been 
exhausted, and that further attempts are invariablj^ followed by 
fatal complications or persistent cancer. Following heavy irradiation 
there is no such thing as complete recovery of the tissues from the 
standpoint of tolerance to subsequent radiation. 

A clinical diagnosis of a recurrent or a persistent growth in the 
tonsillar area is readily confirmed by biopsy, but the diagnosis is 
much more dlfiicult in suspected recurrent or persistent cervical 
metastatic cancer, since following heavy irradiation or surgery there 
may be Indurated masses of scar tissue which cannot always be 
difl'erentiated clinically from residual cancer except by the subse- 
quent clinical course. In the present series, in at least twenty-four 
cases after apparent complete regression of the cervical lymph nodes 
there was recurrence or extension of the growth in the neck. Of these, 
two remained well for five years after subsequent treatment. 

PROGNOSIS 

Before the advent of radiation therapy, cancer of the palatine 
tonsil was considered practically a hopeless disease, and even with 
modern methods this opinion is still held by many writers. Ducuing,^‘‘ 
in 1935, stated that except in very rare cases, treatment of malignant 
growths of the tonsil gives only palliative results of very short dura- 
tion. While this viewpoint seems extreme, the prognosis is not as 
favorable as in most other anatomic forms of growth in the oral 
cavity or pharynx. The reasons for this are fairly obvious. Since the 
tactile sense in the tonsillar area is not acute, the primary lesion 
usually reaches a large size before it is detected by the patient. In the 
present series the average diameter was about 4 cm. on admission. 
In many other areas of the oral cavity and pharynx the lesions can be 
discovered much earlier. The advanced stage of the disease in the 
average case on admission is further indicated by the fact that three- 

1341 



192 


MARTIN, SUGARBAKER—CANCER OF TONSIL 


fourths of the present cases had metastases on admission. The 
histologic type of the growth is among the most malignant of the oral 
cavity and pharynx; and even if the primary lesion and cerv'icai 
metastases are eventually cured, the patient is still under the hazard 
of generalized dissemination. A review of the older literature reveals 
an almost uniformly hopeless attitude toward this disease when 
treated by surgery; for example, Broders,’ in 1927, stated that in his 
opinion no definite five-year cure had ever been obtained by surgery. 
Under radiation methods, the cure rate in the earlier cases is fairly 
satisfactory as compared to most forms of upper respiratory and 
alimentary tract cancer. The factors which influence the prognosis 
are given in Table iii, the most significant of which will be discussed 
separately. 

Age. The chance of cure appears to be best between the ages of 
fortjf and fift3^ The relativelj’’ poor prognosis in those under forty 
(if not a coincidence) is probably due to the more malignant his- 
tologic type of growth in 3'ounger patients, and in those over the age 
of fifty to the inability of older patients to withstand the complica- 
tions of treatment. 

Sex. As in most forms of oral and pharyngeal cancer treated by 
radiation, the prognosis in females (26 per cent) is definitely better 
than in males (16 per cent). It is our opinion that such findings are 
due to the fact that cancer in the female is more radiosensitive than 
its anatomic and histologic counterpart in the male. 

Size 0/ the Lesion. As might be expected, the cure rate decreases 
as the size of the lesion increases. It is noteworthy that in the twelve 
cases of our series in which the lesion was 2 cm. or less in diameter, 
four (33 per cent) survived five j'-ears, a cure rate twice the average 
for the whole group. 

Metastases. It is apparent that its capacitj'^ to metastatsize is the 
most significant factor in the malignancy of tonsillar cancer. When 
no metastases were present on admission or \vhen none occurred at 
any time, the cure rate is almost 40 per cent. When metastases were 
present on admission, the cure rate is onlj'^ 8 per cent. 

Histopatbology. From an analysis of our series it appears that 
the prognosis in cancer of the tonsil is better in transitional cell carci- 
noma and lymphosarcoma than in squamous carcinoma. Under 
radiation therapy this difference might be accounted for, at least in 
part, by the higher radiosensitivity of these groups. However, 
IjTOphoepithelioma which is as radiosensitive as the two above men- 
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tioned, gives the poorest prognosis of all (only about one-third of the 
two best groups). Sueh figures maj^ be due in part to coincidence. 

Status oj the Disease on Admissioyi. As might be expected, the 
cure rate in patients who had received no treatment before admission 
was better (19 per cent) than in those which had been treated else- 
where (14 per cent). Previous unsuccessful treatment by radiation 
or surgery does not preclude success, however, as is shown b}'^ an 
eventual salvage of four (14 per cent) of thirty recurrent cases. 

END RESULTS 

The net five-year cure rate in the present series calculated on 148 
determinate cases is 18 per cent (Table iv). We have previously 

Table iv 

MEMORIAL HOSPITAL 

ElVE-VEAU END-RESULTS IN CANCER Ol- THE TONSIL 

1931 to 193$, Inclusive 

Tliis series consists of all patients witli histologically proved cases of cancer of the 
tonsil, both early and advanced, admitted during the specified period. Only those 
patients are excluded who, for any reason, were unable to return for treatment, palliation 
and observation in the out-patient department, and those who were lost track of within 
the first month after no more than one or two visits (clinic shoppers). 


Total number of cases 

157 


Indeterminate group: 

Dead as a result of other causes and without recurrence 

1 nst trunk of \vitlio\it rnr.iirrnncn 

7 

2 

9 

Total number of indeterminate results 

Determinate group: 

Total number minus those of indeterminate group 

148 

Failures; 

117 

5 

0 

122 

Lost track of witli disease (probably dead) 

Total number of failures in treatment 

Successful results: 

Free from disease after five Years or more 

j 26 

Five-year end-results: 

Successful results divided bv determinate group (26 ’'i4S) 

00 


published the method of calculation of end results which is now used 
at the Memorial Hospital. Briefly stated, the clinical material is 
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unseiected; that is, all patients who apply at the clinic is all stages of 
the disease are accepted for treatment or palliation and arc included 
for statistical analysis. The only cases excluded arc those of patients 
who, on their own decision, do not return for treatment and are lost 
track of within the first month. At least a 90 per cent follow-up is 
insisted upon. In calculating the net end results, those cases are 
subtracted as being indeterminate when the patients are lost track of 
or die of other causes not connected with cancer or its treatment 
after at least a year’s freedom from disease. 

Duffy’'’ has reported on two scries of tonsillar cancer which com- 
prise the cases on the Head and Neck Service at Memorial Hospital 
from 1920 to 1930, with cure rates about the same as in the present 
report. From a comparison of the percentage of metastases on 
admission (60 per cent) which he reports in these earlier cases, it 
appears that prior to 1930 there was some selection of patients, since 
in the present series the percentage of metastases on admission, 
75 per cent, indicates a more advanced average stage of the disease. 

There are few reports in the literature which are calculated upon 
unselected groups of histologically proved cases with a rive-3’ear 
survival period as the basis of cure. Unfortunately, even in the best 
reports the authors seldom state definitely that the cases are un- 
selected and that none was excluded because of an advanced stage 
of the disease. Patterson,® in 1934, reported nine five-year sundvals 
in fortj'-one proved cases of cancer of the tonsil treated by endo- 
thermy. Coutard,” in 1932, reported 18 per cent five-j-ear cures in 
thirty-three cases. Mathej'-Cornet^^ reported 15 per cent five-j’ear 
cures in seventy-seven cases. None of these authors definitely states 
that the cases were unselected. Schreiner reports two five-j'ear cures 
in fifty-one cases, or 4 per cent. 

SUMMARY AND CONCLUSIONS 

The series herein reported consists of 157 consecutive unseiected 
cases of ail patients with cancer of the tonsil, in all stages of the 
disease, admitted to Memorial Hospital during the j^ears 1931 to 
’935> inclusive. The etiology, clinical course, method of treatment, 
end results and prognosis are discussed in detail. The net five-j^ear 
cure rate is 18 per cent. 
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TRAUMATIC SURGERY AND THE WAR OF TOMORROW 


I N these days of preparation for another 
war there is apparently much confusion 
surrounding the term “war surgery.” 
Doubtless there is similar confusion as to 
the term “war medicine,” but of this I am 
not competent to speak. 

In the Great War, many of us had the 
opportunity of serving with surgical units 
of our Allies, and the practical experience 
then gained served us well when the time 
came to care for our own wounded. In 
retrospect, we recall that the actual service 
of American surgeons with their own army 
began at Cantign}^ in May, 1918, and ended 
in the Argonne, November ii, 1918. This 
meant only six months of direct contact 
with our own wounded, and hence many of 
us served longer with our Allies than Ave 
served with our own troops during the 
actual combat. 

The present war differs technically from 
the last war in respect to the terrain, the 
type of combat, the increased use of tanks 
and airplanes, and in many other aspects, 
including a great increase in the non- 
combatant wounded. However— and this is 
is my subject — (be type oj injury and 
the elements of treatment are essentially 
unchanged. 

Generally speaking, there are always two 
groups chiefly affected by war: combatants 
and noncombatants, but the injuries are 
usually 'identical. We can group these war 
injuries into five main classifications: 


wounds, burns, fractures, visceral and joint 
trauma. Differing often as to severity, 
these are also the prevalent peace time 
traumas. In the final analysis, trauma 
registers as the outcome of initial contusion 
or laceration, plus appropriate complica- 
tions, of which shock, hemorrhage and in- 
fection are the chief. War surgery is 
traumatic surgery in the mass, and trau- 
matic surgery is only a section of general 
surgery. In traumatology there is no merit 
in prefixing a special causative factor, such 
as industrial surgery, civil surgery, or 
military surgery inasmuch as there is essen- 
tially only one etiologic factor (violence) 
and only one physical effect (damage). In 
years gone by, “railroad spine” had a 
vogue that proved meaningless, just as had 
the term “shell shock.” The factor to be 
stressed is that “trauma” means “a blow,” 
whatever the surroundings, source, site or 
sequence. Much has been said as to the 
gains achieved for traumatolog}^ through 
the experience of the last war. My view- 
point is that the only indisputable gain was 
the final mass proof of the prophylactic 
efficac}^ of tetanus antitoxin. 

Antiseptics proved valueless, and as a 
matter of fact, even the Carrel-Dakin 
method had been practically abandoned 
abroad before it became the vogue here. 
Dakin’s solution was the 1914-1918 model 
of Labarraque’s solution of 1814, each of 
them chlorines. Likewise debridement (de- 
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rived from the French “debrider,” to un- 
bridle) was supposed to be a new method, 
but actually the word itself and its con- 
notations belong to the period of the 
Napoleonic Wars, a century prior to the 
First World War. 

The originator and exponent of debride- 
ment was the great French Army Surgeon, 
Baron Dominique-Jean Larrey, now almost 
forgotten by us but who was remembered 
by Napoleon in his last will and testament 
by a bequest of 100,000 francs “to Larrey, 
the most virtuous man I have e\'cr known.” 
Strangely enough, Napoleon forgot his 
Generals but remembered this Surgeon-in- 
Chief to the Grand Armee who participated 
in sixty battles and 400 engagements. He 
was wounded three times, performed as 
many as 200 amputations in twenty-four 
hours at Borodino, and originated first aid 
to the wounded through the medium of the 
celebrated “flying ambulances.” 

Of all the elements that mean success in 
the treatment of the injured, time is of the 
essence. For many j^ears I have referred to 
this factor as the “Golden Period” in 
traumatic surgery, to indicate that an 
injury should be treated within the first six 
hours post-trauma. During that period of 
“lightning attack” our chances of over- 
whelming the enemy, infection, are great- 
est, and delay may mean disaster. The 
analogy in general surgery is apt, for we 
know that success is usually achieved if we 
can operate within six hours after the onset 
of a ruptured appendix, or a ruptured 
duodenal ulcer. 

In this present war, the opportunities for 
speedier care of the injured will probably 
be greater because of the terrain, and motor 
and airplane transport. Likewise the prev- 
alence of gas gangrene and tetanus will be 
less inasmuch as precorabat immunizing 
will be possible. Streptococcic and staphylo- 
coccic infection will largely yield to the 
sulfonamides, and thus chemotherapy 
will further reduce our posttraumatic 
complications. 

Fractures of the compound type are a 
main problem in any war, and I am told 


that the newer type of shells and bombs are 
so designed that the burst is distributed 
closer to the ground, thus the lower 
limbs will be more often involved. In civil 
life compound fractures usually occur be- 
cause the broken bone extrudes (from 
within out) and thus infection is less often 
of the buried type. In war fractures, the 
missile penetrates the soft parts first (from 
without in), thus carrying infection deeply 
and damaging the soft part coverage en 
route. There is also the added factor of 
infected soil, clothing and skin, all of which 
mean that every compound fracture is 
an infected fracture — in rcalit}*, potential 
osteomyelitis. As a matter of proved clini- 
cal experience, we have long known that 
every wound not made with surgical intent 
is already infected and should be so re- 
garded. Thus in stark reality, ibe enemy is 
infection, and to be effectively overcome we 
can place reliance only on two factors: one 
is the time factor and the other the steriliz- 
ing factor. The time factor has already been 
mentioned; we usually' win if we attack m 
the first six hours post-trauma, and we 
usuallj' lose if we attack thereafter. 

The sterilizing factor is also two-fold: We 
can use debridement (mechanical or ex- 
ternal sterilization), or we can use drugs 
(chemical or internal sterilization) 

Debridement is effective when three 
criteria are attained, namel}', normal color, 
the occurrence of bleeding and muscle con- 
traction, as incidents in the surgical non- 
sacrificial excision of damaged tissue. 
Chemical security is effective when organ- 
isms succumb. Various incidentals in treat- 
ment also play a part, one of importaiice 
being immobilization, and the other avoid- 
ance of re-infection in earl}'^ or imperfect 
dressings. 

Immobilization is being stressed now as a 
new phase in the treatment of wounds and 
fractures, the assertion being that plaster 
of Paris or other tj-pes of inclusion are the 
chief elements of importance. There is 
nothing fundamentally new in this asser- 
tion inasmuch as it is only a modification 
of the old principle of rest and splintage. It 



Nuw Sr.Kir.s Voi.. l.Il, No. 2 


Editorial 


Aiucricau Journal of Siirpcry 


199 


is not to be forgotten that adequate steri- 
lization is a preliminary to any type of 
immobilization. Germs can live only on 
damaged tissue, and this is now, as always, 
a guiding principle, applicable alike to civil 
as well as to war injuries. 

The search for the sterilisia mapm in 
wound treatment has tormented the profes- 
sion for centuries and at present the fulfill- 
ment of this dream of surgeons is a long 
step nearer because of the sulfonamides. 
However, a sterile field is the necessary 
adjunct, hence surgical asepsis b}”^ debride- 
ment is still of prime importance. 

All these statements seek to stress the 
fact that ancient surgical axioms still 
dominate despite exaggerated claims to the 
contrary on behalf of radical technic, 
new gadgets, sovereign drugs or changed 
procedure. 

Real advance has been made in trau- 
matology since the last war, and in the first 
rank I would place the awakening of the 
profession to the importance of placing 
injuries in the “treat-them-now” class. A 
broken bone should become just as much 
an emergency as a ruptured appendix. 

Second in importance, and a corollary of 
the preceding, is the recognition of the time 
element; trauma has no incubation period. 


Third is the factor of added e.xperience 
by a greater number of qualified surgeons. 
In the last war. Surgeon General Ireland 
truly stated that he had hundreds of sur- 
geons in the Reserve Corps capable of per- 
forming a gastroenterostoni}', but only a 
few equally proficient in the management 
of a compound fracture of the femur. In 
this war, debridement, chemotherapy and 
antitoxins will play important roles. Blood 
and plasma banks will be more accessible 
and more eflectivel}^ used. Intravenous 
anesthesia will become time-saving, pain- 
saving and life-saving. 

But with all the added advantages in the 
recognition and treatment of the injured, 
reliance must still be placed on the funda- 
mentals of surgery, neglect of which will 
give the victory to one of the Four Horse- 
men of Trauma : ^ath, disability, defor m - 
ik.Y-~ 3nd despai r. 

Let us not forget the lessons of the past 
in preparing for the future; and let us use 
the present for reviewing and perfecting the 
devices of general surgery applicable to 
traumatic surgery in civil or militar}' zones. 

“If every man would mend a man, then 
all the world were mended.” 

John J. Moorhead 
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CONSERVATISM IN GASTRIC SURGERY-^ 

A NEW TECHNIC FOR RESECTION 
Joseph L. De Courcy, m.d. 

CINCINNATI, OHIO 

T he history of gastric operations is piaj'ed in recent papers (Graham,- Chaton 
similar to that of many other phases and Stern,* Cutler,'* Means,* Cutler and 
in the progress of surgery. Working at Zollinger*^), 
first with the exercise of extreme caution. In a well thought out article on the surgi- 
operators gradually grew bolder until radi- cal treatment of duodenal ulcer, Castleton' 
cal resection became the rule rather than discusses conser\''atism versus radical sur- 
the exception. The number of operations gery and remarks on the difference of 
performed greatly increased. So did the attitude displayed b}' surgeons upon the 
mortality rate. European continent and those of North 

In preparing a paper published over a America. He says: “Continental surgeons 
year ago,* I had occasion to look up the report a much higher incidence of recur- 
prevailing mortality rates in large clinics rence of ulceration following gastroenteros- 
where special attention is given to gastric tomy than do most of the surgeons of this 
and intestinal surgery. I found that they country.” It has been shown by operators 
ran from 15 to 27 per cent. In routine who “studied specimens of stomach and 
hospital operations where gastric surgery is duodenum resected by Walters in cases of 
in the hands of general surgeons who do duodenal ulcer . . . that whereas ulcera- 
not inten^ene upon the stomach very often, tion and hemorrhagic forms of gastritis are 
the rate rises to 47 per cent or even higher, frequently found associated with duodenal 
This is an alarming situation demanding ulcer in central Europe, they are extremely 
serious consideration and a determined rare in this country. It was also shown that 
attempt to reduce these distressing high multiple ulcers are more common abroad 
averages. That a widespread effort is being than here. . . . This being the case it is 
made in surgical centers is evidenced by easy to understand why conservative 'sur- 
many signs. A plea for consen’^atism in gery should give comparatively poor results 
surgery of the stomach made in the paper abroad.” 

just mentioned, wherein I particularly But though continental European sur- 
emphasized the value of the two-stage geons are continuing to empIo3' radical 
procedure, has been widelj* read and com- measures in inten^ening upon the stomach, 
mented upon. So many reprints have as far back as 1906 students of anatomy 
been requested that mj' supplj- was soon and organic function were calling the atten- 
exhausted. tion of surgeons to certain phj'siological 

These evidences of approval are person- factors whose existence argued against 
ally gratifying, but far more important is radical resection of the stomach if it could 
the interest in conservative gastric surgery by any means be obviated. Edkins* experi- 
and the trend away from radicalism dis- mented by boiling with water, acid or 

* From the Department of Surgeri', De Courcy Clinic. 
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peptone sections of pyloric mucous mem- 
brane taken from the lower fifth of the 
stomach wall. He thus produced a decoc- 
tion which, when injected into the jugular 
vein of an experimental animal, brought 
about secretion of gastric juice. Edkins 
thus showed that secondary secretion of 
gastric juice is induced by a chemical 
mechanism, not by local stimulation of the 
reflex nervous apparatus of the gastric wall 
as had formerly been assumed. 

The first products of the digestive process 
serve to set this mechanism in operation. 
The immediate result of its action upon the 
mucous membrane is absorption into the 
blood stream of a hormone which has been 
named gastrin. 

This hormone is carried to all the glands 
of the stomach, its essential role being to 
act as a specific e.xcitant of their secretory 
activity. Since Edkins made these observa- 
tions, the presence of gastrin in the mucous 
membrane of the human stomach has been 
demonstrated many times. Removal of any 
considerable amount of the mucosa of the 
pyloric area must inevitably take away one 
of the chief factors stimulating the forma- 
tion of gastric juice. Gastric motility will in 
turn be lessened and the final functional 
result of the intervention upon the stomach 
cannot fail to be disappointing. 

Discussing Edkins’ observations and 
their present day application, Rienhofl''-’ 
states that, although we are not sure 
whether the peristaltic waves of contrac- 
tion arise independently near the com- 
mencement of the pyloric antrum (in the 
distal four-fifths of the stomach), we arc 
sure (because of lluoroscopic observation) 
that the lower fifth of the stomach is very 
much more active than the remainder of 
the cavity. The surgeon cannot hope to 
restore normal motor function for his pa- 
tient if the hormone secreting mucosa of 
this lowest fifth has been extirpated. 

To obviate the difficulties thus created, 
Rienhoff planned an operative procedure 
wherein he resects the pyloric antrum or 
“pacemaker,” as he calls it. This partial 
gastrectomy leaves the major portion of the 


stomach untraumatized. An anastomosis in 
front of the colon is then made with a short 
loop between the stomach and the jejunum. 



Fic. 1. Cutting tl>e adhesions on the posterior 
wall of the stomach. 

He prefers this short-loop gastrojejunos- 
tomy because it is simpler to perform yet 
apparently just as efficient as the more 
complicated procedures. With such a short 
proximal loop in the jejunum, an entero- 
enterostomy is unnecessary inasmuch as 
the length of the jejunum from Treitz’s 
ligament to the upper end of the anastomo- 
sis is not more than the breadth of three of 
the surgeon’s fingers. Rienhoff claims to 
have found the results from this procedure 
to be just as satisfactory as when more 
radical measures have been undertaken, 
while the mortality is decidedl}' less. 

FACTORS IN MORTALITY 

When we come to examine the causes of 
death following operations upon the stom- 
ach, as recorded in some of the more recent 
papers upon gastric and duodenal surgery, 
certain factors stand out with especial 
prominence. In the hands of a surgeon who 
is often called upon to intervene upon these 
regions or confines his efforts exclusively to 
this type of work, frequently the risk is not 
greater than in any other abdominal proce- 
dure, all other factors being equal. But in 
the general run of surgical procedures the 
country over, gastric surgery appears at the 
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head of the list of poor results. Not only is 
the mortality directly due to operation 
very high, but the postoperative morbidity 



Fig. 2. Stomach licld up at end of dissection with 
slight stretch upon the duodenum. 

is much in excess of what it should be and 
the remote results arc often unsatisfactory. 

All these factors influence the attitude of 
the general public toward gastric surgery 
and make the average individual hesitate 
when he is informed that his condition 
requires an operation upon the stomach. 
This in a measure offsets the improved 
methods of clinical investigation which 
enable us to make the diagnosis so much 
earlier than was possible only a relatively 
short time ago, thus making the patients 
come late to operation and thereby pre- 
venting the surgeon from obtaining the 
results he might expect if he were permitted 
to handle the case more promptly. The 
vicious circle thus set up is very hard to 
break and constitutes what in business is 
called “sales resistance.” It proves a very 
serious obstacle not only to the surgeon's 
success but to the patient’s best interest as 
well. 


TWO-STAGE OPERATION 

In an attempt to reduce the mortality, 
we have at our clinic during several years 
past treated gastric and duodenal ulcer and 
cancer patients by a two-stage operation. 
For pyloric ulcer we first do a gastroenter- 


ostomy, followed at the end of several 
weeks by resection of the ulcerous area. By 
this method we have found it possible, if 
nccc.ssary, to do a high posterior gastro- 
enterostomy on doubtful or poor risk cases 
and so improve the patient’s general physi- 
cal condition. Within a short time, in most 
cases, he is able to withstand the actual 
removal of the ulcerous or cancerous area, 
which would undoubtedly have proved 
fatal if it had been undertaken at the 
outset. 

The two-stage operation thus offers an 
excellent chance of success in cases in which 
the more radical procedures would not be 
feasible. Many patients have been relieved 
of peptic ulcer or even potential gastric 
cancer and have survived for years, usually 
dying in the end from some cause wholly 
unrelated to the stomach lesion. By doing 
this operation when the disease is still in a 
relatively early stage, we are able to con- 
serve the patient’s strength and so fit him 
for the strain of the actual resection. In 
this way our mortality has been reduced to 
less than lo per cent as against the 6o per 
cent which Billroth sadly admitted in the 
later years of his professional career. 

Lately we have been able to better these 
figures, for in the five years immediately 
past we have reduced the mortality m 
pyloric ulcer cases to less than 4 per cent. 
Proper postoperative attention will prevent 
recurrence in the form of gastrojejunal 
ulcer, which occurs much more frequently 
than published statistics would lead one to 
suppose. The surgeon should not consider 
his responsibility over when the patient 
leaves the operating room. On the contrary, 
ulcer of the stomach or duodenum must be 
looked upon as something more than a 

surgical problem. Only bj' carefully thought 
out co-operation between operator and 
internist can such postoperative care be 
efficiently administered. 

If the internist has done his duty, the 
patient coming to operation will alreadj" 
have had a thorough physical overhauling; 
but it is surprising how often the surgeon 
finds that such precautions before operation 
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have not been considered necessary. There- 
fore, if existing foci of infection (such as 
teeth with apical ulcers, infected tonsils, 
diseased sinuses or gallbladders which have 
“given trouble” for long periods) have 
not been eliminated, it becomes the sur- 
geon’s duty to insist upon their prompt 
eradication. 

The patient’s habits should be a matter 
for thoughtful scrutiny. He should be 
taught the proper hygiene of the mouth — a 
matter surprisingly neglected even among 
the better class of patients. His diet should 
be investigated and a proper regimen laid 
out for him, if his eating habits are found to 
be contributing to the gastroduodenal con- 
dition. Patients with ulcers will usually have 
been upon a long course of “ulcer diet” 
previous to operation. This is by no means 
an ideal preparation for an exhausting 
surgical intervention; yet food restriction 
is, of course, absolutely essential in most of 
the cases. The immediate postoperative 
diet should, however, be modified as soon 
as possible, although such modification 
must be gradual and its effect upon the pa- 
tient’s general well being carefully checked 
at frequent intervals. 

It has been the experience of our clinic 
that patients suffering from ulcers, quite as 
much as those suffering from dill'use toxic 
goiter, need psychological supervision as 
well as attention to their physical require- 
ments. Not only should they have plenty of 
rest and careful avoidance of fatigue in any 
form, but they should also be freed from 
worry and excitement and urged to relax 
and enjoy life. It is frequently most difficult 
to eff ec t such a regimen, for during the past 
few years few indeed have been the patients 
whose lives were not overshadowed by 
material cares — all too often by the shadow 
of actual want and privation. But the 
methods employed in our goiter work have 
served us well in ulcer cases and the impor- 
tance of the mental, as opposed to the 
physical, disturbance which the sufferer 
from gastric lesions endures is recognized 
as being nearly equal to the physical 
handicaps. 


In recommending the two-stage proce- 
dure, we do not wish to be understood as 
regarding it as universally applicable. 
When the patient is in good physical condi- 
tion and not too greatly depleted as a result 
of his gastric lesion, so that he is considered 
a “good risk,” the gastroenterostomy and 
the stomach resection can be carried out at 
a single session. If a high posterior gastro- 
enterostomy is not considered desirable, we 
have substituted a high anterior loop 
anastomosis. We have also found that such 
an anastomosis need not necessarily be at 
the extreme distal portion of the stomach. 
In a number of patients in whom the 
anastomosis was made upon the high 
posterior wall, the stomach rapidly accom- 
modated itself to the new arrangement 
and normal muscular movements were 
rapidly resumed, so that no gastric stasis 
occurred. 

The resection of peptic ulcer is by no 
means so extensive an intervention as that 
required when one must deal with a 
malignant growth. Because glandular in- 
volvement is almost sure to be extensive, a 
far wider resection is imperative in cases of 
cancer. We must remove not only the 
malignant area in its entirety but also the 
zone of potential malignancy which sur- 
rounds it. Under such conditions we usu- 
ally make a posterior anastomosis; but if 
circumstances seem to warrant it, an 
anastomosis in front of the colon may be 
substituted with safety. No hard and fast 
rule can be laid down. The surgeon must 
use his best judgment according to the 
requirements of the individual case. 

The advantages of the two-stage proce- 
dure in cases of carcinoma of the pyloric 
end of the stomach in greatly depleted 
patients should be especially stressed. 
Another advantage of the high gastric re- 
section in two stages in cases of gastric 
cancer has been pointed out by Wangen- 
steen,” who noted that it obviates re- 
traction of the esophagus, so often a 
troublesome feature of the single-stage in- 
tervention. This operator also believes that 
there is much less danger' of contamination 
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when the preliminary gastroenterostomy is the area to be excised is removed from 
employed. above downward. When following this 

In cases of ulcer there is always the possi- procedure it is possible for us to visualize 



Fig. 3, Opcr.ntion completed. 

biiitj that resection may be avoided alto- the posterior gastric wall all the time the 
ge er en a supposedly preliminary resection is being done. This ability to 


gether when ^ ^ 

gastroenterostomy is done. The ulcer will 
sometimes heal completely when the irrita- 
tion of the passage of material impregnated 
with the digestive juices is eliminated, 
bchachner^- has reported from the Mavo 
Clinic that 8,600 gastroenterostomies have 
been done, in many of which subsequent 
gastric resection was found to be unneces- 
sa^. In some instances the enterostomy 
and resection were carried -out at one ses- 


visualize the entire field and even beyond 
it is a decided advantage, because one is 
much less likely to injure the pancreas or 
(in cases in which posterior adhesions 
have formed) to encounter troublesome 
hemorrhage. 

As soon as the resection has been carried 
out to the desired limits, the proximal por- 
tion of the gastric wall is covered with a 
heated pad. The distal end is then raised, 


• T , — iicatcu pau. 1 ne oisiai ena is men raiseu, 

’ owever, the methods at permitting the clamping and division of the 
tniS clinic arp mncpriratliro. i-l . ,■ , ^ 


this clinic are conservative; yet they report 
90 per cent of cures in gastric ulcer and 
even lower mortality when the ulcer is 
located in the duodenum. Such results 
certainly point to the wisdom of less radical 
methods. 

TECHNIC 

After many years of experience and con- 
siderable cautious experimentation, we 

i-pphTlp achieved a uie amaenment to the duodenum as lar as 

murh dm "^^ 3 ' appear to be necessary. The duodenal 

en^nlnw formerly arteries are divided and ligated, all hemo- 

fZld then tied and the duodenum is 

Wp nnx ' ^ cornplications. divided in the surgeon’s usual manner, 

or nrnvlmll r^cction at the upper Following this procedure, we carry out 

or proximal portion of the stomach, so that an anastomosis between the jejunum and 


» w j. 

gastrocolic and gastrohepatic omentum, 
which are carried out as the descent is 
accomplished. The posterior Nvall of the 
stomach is kept under constant super- 
vision, a sharp lookout being maintained 
for any posterior adhesions. If adhesions 
are in evidence, the3* ^^e divided as far 
down as the attachment of the pancreas to 
the duodenum. When this point is attained, 
it will be found an easj" matter to strip off 
the attachment to the duodenum as far as 
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the stomach. As far as the writer is aware, 
this particular method has never before 
been described in print. It has the advan- 
tages of speed, accuracy and simplicity. In 
our hands it has proved preferable to the 
older methods we formerly employed. 

CONCLUSIONS 

1 . Radical gastric surgery carries a high 
mortality. The history of gastric operations 
shows that there was at first a gradual 
advance from conservatism to more radical 
procedures, but that at the present time 
there is a decided trend away from radical- 
ism and a very general tendency to revert 
to the earlier attitude in the hope that the 
death rate and postoperative morbidity 
may be lowered. 

2. The poorest results are seen in the 
figures of general surgeons who do gastric 
surgery only occasionally .and thus have no 
opportunity to acquire the skill and de- 
velop the judgment necessary for this 
work. 

3. Careful preoperative check-ups on the 
patient’s physical condition do much to 
lower the risks. Attention to diet and 
general hygiene after the operation will 
shorten convalescence, reduce morbidity 
and lower postoperative mortality. 

4. The two-stage operation, consisting of 
gastroenterostomy followed after an in- 
terval by resection of the ulcerous or 
cancerous area, may be used with safety on 
patients too debilitated to withstand the 
complete operation at one session. In many 
cases of ulcer the preliminary gastroenter- 
ostomy has resulted in cure without the 
necessity of a subsequent resection. In 
those cases in which resection is essential. 


it can be carried out as a second stage 
without danger even when the patient is 
much debilitated at the outset, because the 
gastroenterostomy so greatly improves the 
patient’s nutrition and general well-being. 

5. The author has developed a new and 
simplified technic for performance of the 
one- or two-stage intervention which he 
believes has never before been published. 
It has proved in his hands to be a distinct 
improvement over methods previousl}^ 
emploj'-ed in his clinic, both in immediate 
and remote results. 
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THE DISTRIBUTION OF ANESTHESIA FOLLOWING 
BLOCK OF THE SACRAL NERVES 

G. Edgar Burford, m.d. and Lucien A, Watkins, m.d. 


Director of Anesthesiology, St. Luke’s Hospital 
NEW YORK, NEW YORK 

C AUDAL and sacral block procedures 
have been found to give reliable and 
safe anesthesia. Yet, despite their 
frequent use, an important question con- 
cerning them has not been settled to the 
satisfaction of many. This concerns the 
indication, if any, for the choice of one 
procedure over the other. 

At this institution the two procedures, 
from the practical viewpoint of producing 
anesthesia for the common rectal and 
perineal operations, are found to be inter- 
changeable. Others hold that sacral block 
provides the only consistently satisfactory' 
result. Y'e are using our material, which in 
the past has averaged over 200 cases 
annually, to establish more definitely the 
relative merits of the two procedures. In a 
report in preparation the two procedures 
will be compared and contrasted in many 
waj's. 

Before proceeding with comparisons of 
the two blocks, a more fundamental subject 
had to be settled. This concerned the 
exact nature of the anesthesia on the trunk 
and lo\yer limb that should be expected to 
follow interruption of sensory conduction 
at the posterior roots of the sacral nerves. 
This differs from a description of the anes- 
thesia that follows the clinical procedures of 
sacral and caudal block. The former area 
represents a standard from which the 
clinical effect produced by the block proce- 
dures may be judged. We have been unable 
to fmd an attempt at an exact deliniation in 
reading a considerable part of the large 
literature. 

The knowledge necessary to outline these 
areas has been available since the publica- 
tion of Foerster’s work on the dermatomes 


LEAVENWORTH, KANSAS 

of the human body.' This work, as well as 
certain theoretical anatomical considera- 
tions, and clinical obserx'ations on sensory- 
areas following block procedures have been 
brought together as the subject of this 
paper. 

ANATOMICAL FACTORS CONCERNING THE 
SACRAL NERVES 

A. Caudal and Sacral Block Dislin- 
guisbed by Example. Reference is made to 
caudal block and sacral block throughout. 
It becomes necessary then to emphasize 
that the technic of caudal block when per- 
formed alone differs from that done as part 
of the complete sacral block. More of the 
anesthetic solution is used and more time is 
taken for the injection. 

The difference is brought out by the 
following e.vample; Using i per cent of 
metycaine 60 to 70 cm. of solution are used 
in either procedure. In the sacral block, 25 
to 30 cm. are injected into the caudal space; 
the remainder is divided for injection into 
the sacral foramina. In the simple caudal 
block the entire amount is injected slowly 
through the one puncture into the sacral 
canal. The needle is left in place and the 
injections continued until skin tests show 
that anesthesia in the desired area is 
present. This injection is deliberately pro- 
longed over a period of twenty' minutes to 
avoid a drug reaction. 

The practical observation may' be added 
here that saving time is not one of the 
advantages of the simplified caudal block 
over sacral block procedure. The recurring 
temptation it presents to attempt to do so 
during a crow'ded morning is its worst 
disadvantage. 
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B. Site of Block. Anatomical peculiari- 
ties of the tissues surrounding the sacral 
nerves have an important relationship to 
the block that results after injection is 
made by the caudal or transsacral route. 

In each procedure the injected anesthetic 
drug acts upon the sacral nerves at ap- 
proximately the same place. Yet the slight 
difl'erence in the site of action is of con- 
siderable importance. In the caudal block 
the needle is advanced upward in the sacral 
canal and the solution is deposited around 
the termination of the dural sac. This is a 
true epidural injection. From there the 
solution disseminates outward along the 
nerves to and through the sacral foramina. 
It thus acts on the sacral nerves at the 
same place that direct injections through 
the sacral foramina would make contact 
with them, and probably over a consider- 
ably greater length of the nerve as well. 
There is evidence, however, that the anes- 
thetic acts on the nerve only distal to any 
prolongation of the dural covering. - 

By the time an individual sacral nerve 
comes to lie in its anterior and posterior 
foramina it has undergone its first subdivi- 
sion into anterior and posterior rami. These 
subdivisions only are directly injected by 
the transsaeral approach. The undivided 
sacral nerve and the ganglion of its poste- 
rior root lie within the sacrum where they 
are reached only by solutions diffusing 
through -the epidural space. The sacral 
nerves and the rudimentary coccygeal 
nerves difi'er from all other spinal nerves 
(excluding the peculiarities of the first two 
cervical nerves) in that their ganglia do not 
lie within the intervertebral foramina. 

C. The Relative Importance of Anterior 
and Posterior Rami oj Sacral Nerves. 
Though the openings of both the anterior 
and posterior sacral foramina may fre- 
quently be pierced by a single injection and 
the needle point thus brought anterior to 
the sacrum or even within the pelvic 
cavity, this is not always so. The sacral 
foramina are not simple openings lying 
directly opposite each other on either side 
of the sacrum. The corresponding anterior 


and posterior foramina are anatomically 
described as openings at the lateral ends of 
a V-shaped canal. This canal is open 



Fig. I. The posterior sacral plexus. Simple loop 
connections exist between the nerves. Medial 
(muscular) branches supply the multifidus. 
Lateral (cutaneous) branches pierce the gluteus 
maximus and supply a limited area of integu- 
ment. The posterior anococcygeal nerve 
formed bj' s 4 and 5 and co i, is cutaneous in 
distribution and supplies the skin at the dorsal 
aspect of the coccyx. 


medially, continuous with the sacral canal, 
and transmits the anterior and posterior 
rami of the sacral nerves to the openings of 
the foramina. 

This arrangement has a bearing on the 
development of anesthesia after transsacral 
injection. It is the anterior rami that must 
be blocked for successful sensory anesthesia 
and muscular relaxation. 

The relative unimportance of the nerves 
emerging from the posterior foramina is 
surprising on first consideration as the entire 
attention of the operator is centered on 
entering these foramina to produce trans- 
sacral block. Yet the posterior rami form a 
simple, looped plexus for innervating a 
relatively unimportant sensory area over 
the dorsocaudal region of the trunk and the 
buttocks. (Fig. 1 .) The plexus supplies 
muscular branches to the multifidus and, 
joining at the lower end of the sacrum with 
the first coccygeal nerve, forms the poste- 
rior anococcygeal nerve. This is the rudi- 
mentary superior caudal trunk of tailed 
animals and supplies the skin over the 
dorsal aspect of the coccyx. 
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On the other hand, the ventral aspect of 
the coccyx and part of the region between 
it and the posterior border of the anus is 
supplied by the anterior anococcygeal 
nerve. This nerve is formed from the 
anterior rami of the lower two sacral nerves 
emerging from the anterior surface of the 
sacrum, and the coccygeal ner^^e. It is the 
rudimentary, inferior caudal trunk of 
tailed animals. Thus in the area extending 
from the ventral aspect of the coccyx 
forward, including the integument between 
the coccyx and posterior border of the anus, 
anal margin and all important muscles, the 
ner\'e supply, both cutaneous and muscu- 
lar, stems from the anterior rami of the 
sacral nerves. 

D. The Relalionsbip to the Epidural 
Space. The sacral canal is part of the 
epidural space which runs the length of the 
vertebral column. Injections into it of 
anesthetic drugs during the performance of 
caudal block are capable of blocking not 
only the sacral ners^es but also nerv’^es com- 
ing off from any level of the spinal dural 
sac, depending upon the extent of the 
upward diffusion. 

Upward diffusion in effective concentra- 
tion is usuall}’- not e.xtensive and only occa- 
sionally produces anesthesia as high as the 
inguinal region or, as in one of our cases, to 
the nipple line. This fails to occur regularly 
to an appreciable extent because lateral 
diffusion through the foramina of the 
sacrum presents less resistance. 

Diffusion outward along the nerv'e trunks 
from the epidural space has been shown to 
progress freely both by the method of dis- 
section following dye injection as well as by 
radiographic study after the injection of 
opaque material. In general, the dye solu- 
tions show a greater tendency for upward 
diffusion. They are found readily in the 
high cervical and thoracic regions, follow- 
ing injection of 30 cm. into the sacral and 
caudal spacc.^" ^ On the other hand, opaque 
material traced by roentgenograms on liv- 
ing subjects^ and on cadavers^® shows a 
greater tendency toward lateral diffusion 
along the nerve trunks. 


Understanding of the behavior of solu- 
tions injected into the epidural space is 
aided by a brief consideration of the dura 
mater. The cranial and spinal dura, though 
continuous at the foramen magnum, are 
quite different. The cranial dura consists of 
two distinct layers which at certain places 
enclose the venous blood sinuses. The outer 
laj'^er is closely attached to the bones of the 
skull and serves as a periosteal lining. After 
passing out of the skull and on to the spinal 
medulla at the foramen magnum, only the 
inner layer of dura is continued as a cover- 
ing of the spinal cord. The outer layer of 
dura is soon dissipated and fails to continue 
as a lining of the vertebral canal except for 
a short distance anteriorly. Thus the spinal 
epidural space lacks an uninterrupted 
lateral w^all. Diffusion of injected material 
is not greatly impeded in the lateral direc- 
tion at the interv^ertebral foramina because 
the nerves pass through without acquiring 
a covering from the lateral border of the 
epidural space. 

In considering the dura and epidural 
space in this light it is interesting that the 
relatively large veins frequently encoun- 
tered during injections are in the same 
morphological plane as the cranial venous 
blood sinuses. 

SENSORY AREAS SUPPLIED BY THE 
SACRAL NERVES 

It is not easy to understand the area of 
anesthesia which develops in the lower pa'rt 
of the trunk and the limbs follow'ing inter- 
ruption of the posterior roots of the sacral 
nerv^es nor can a simplified explanation be 
devised. In fact, without knowledge of the 
developmental history of the limbs and 
caudal region of the trunk, the problem 
becomes quite unintelligible. 

A. Sensor^r Areas of Lower Part of Trunk. 
Confusion here is caused by the presence 
of (i) the small overlapping area of upper 
lumbar inner^’ation upon the primarily 
sacrally inner\'ated perineum and (2) in the 
male by the presence of the testicle, an 
aberrant viscus which retains at least some 



Ni;w SuKii.s VoL. Lll, No. 2 


B u r I’o r cl , Wa t k i n s — A n es t h es i a 


Aincric.'ui Journal of Stir^;tTy 


209 


of the innen'^ation characteristic of other 
intra-abdominal organs. 

I. The Sacral Orighi of Perineal Sensory 



Fit;. 2. Relationship of limb bud to tiic 
lower myotonies. The perineum 
develops mostly caudal to the limb. 

The dorsal (d.a.l.) and ventral (v.a.l.) 
axial lines are shown at their origins. 

They extend outward on the limbs 
and pass between adjacent dermal 
areas not innervated in numerical 
sequences. The interruption of seg- 
mental innervation at the ventral 
midline of the lower trunk as a re- 
sult of the limb development is 
shown. (After Cunningham. •’) 

hvxervalion. The outgrowth and subse- 
quent development of the lower limb bud 
from the trunk during embryonic life 
profoundly alters the segmental arrange- 
ment of the lower trunk. In the develop- 
ment of the body, however, the perineum is 
readily seen to originate caudal to the limb 
bud. (Fig. 2.) As a result of the developing 
limb taking a large part of the adjacent 
nerve supply into its structure, the ventral 
midline of the body which is ordinarily 
supplied by the anterior terminal branches 
of the anterior rami of the segmental 
nerves, is not reached by these nerves 
between the segments l i and s 2. (Fig. 2.) 
Vet the ventral axis of the body receives 
adequate innervation as a result of nerves 
from the more caudal myotomes below the 
limb (s 2 through co i) reaching to the 
anterior mldlinc. 

In the lower mid ventral axis of the body 
then, the structures occurring in sequence 
are (a) the lower part of the abdominal wail 
supplied by T 1 1 and 12, (b) the area of 
symphysis pubes supplied by t 12 and l 1, 
and (c) the penis and scrotum (mons and 
vulva). Part of nerve i. 1 (ilio-inguinal) 


innervates this latter area, but further 
lumbar elements fail to attain the ventral 
midline, being drawn into the developing 



Fig. 3. The dcrmaiomcs of ilie leg 
outlined by anatomicul mctliods. 

Areas arc smaller than those out- 
lined by “remaining sensibility.” 

Compare l 3 here and in Figure 4. 

The hypothetical dorsal axial line 
(which ends near the knee) and 
ventral axial line are shown. The 
preaxial (cephalic) border of the 
limb extends from the middle of 
the inguinal ligament distally 
along the line of the great saphe- 
nous vein to the mcdi.al side of the 
great toe. The postaxial (caudal) 
border extends from the coccyx 
across the medial part of the but- 
tock and down the posteromedial 
aspect of the thigh to the small 
saphenous vein. It follows ap- 
proximately along this structure 
to the lateral side foot. The 
sequence of dermatomes can be 
followed first distally along the 
pre-axial border then proximally 
along the postaxial border. 

limb. The orderly segmental arrangement 
of innervation is resumed, however, after 
the second sacral nerve reaches the ventral 
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axis at the region where the first lumbar 
left off. 

This numerical gap in inner\''ation, 
caused by the failure of certain sensory 
ner^'es to reach the surface of the trunk, 
and making for adjacent skin areas inner- 
vated from considerably separated cord 
levels, forms the basis of the hypothetical 
axial lines (dorsal and ventral). These lines 
are formed on the trunk and are carried 
down onto the limbs on dorsal and ventral 
surfaces. (Figs. 2 and 3.) Together with a 
knowledge of the embryonic pre-axial and 
postaxial borders of the limbs (Fig. 3), the3’^ 
give the principal clue of the segmental 
innervation of skin areas on the limbs (as 
will be described) and at the limb-trunk 
borders. Otherwise the arrangement of 
dermatomes in these areas appears to 
possess no more order than the covering on 
a patchwork quilt. 

The second and third sacral nerves reach 
the midline of the trunk below the limb bud 
and provide the main sensory supply of the 
genitalia. 

(d) The remaining structures of the 
ventral axis below the scrotum are the 
central point of the perineum, the anus, 
ischiorectal fossae and the coccyx. These 
areas are innervated in an orderlj’ wa^' by 
the anterior terminal branches of the 
anterior rami of the lower sacral and 
coccygeal nerves. 

2. The Innervation oj the Testis. The 
presence of the testicle within the scrotum 
further complicates the sensory inneiv'ation 
of the perineum. To the dual (sacral and 
lumbar) sensory innervation of the scro- 
tum, as previously described, is added a 
thoracic connection, at least to its under- 
lying structure, the testis. This afferent 
sympathetic connection originates at the 
T 10 level and is carried down along with 
the internal spermatic (testicular) artery 
as the vessel follows the viscus in its 
descent. 

This triple level, sensory nerve supplj- of 
the testis and the overlying scrotum has 
been established bejond question b\- the 
work of Woolard and Carmichael.' They 


performed convincing experiments, using 
themselves as subjects. Among other things 
the}’’ showed that the pain threshold for the 
lumbar part of the inneiv’^ation of the 
region of the testicle was approximately 
twice as high as that of the sacral inner\'a- 
tion and that the threshold for perception 
of pain along the thoracic connection was 
approximately'^ three times as high as for 
the sacral level. This gives further evidence 
that the primary' source of inneivation of 
these areas is sacral. 

3. Clinical Application. The material 
thus far enables us to understand the clini- 
cal applicability' of block of the sacral 
ner\'es for anesthesia of the lower trunk. 
For instance, circumcision in the adult is 
readily' performed. An operation at the base 
of the penis such as correction of hypo- 
spadias might be unsuccessful. For opera- 
tions involving the scrotum or testicle 
additional block of the genitofemoral, ilio- 
inguinal nerves, or fibers accompany'ing the 
testicular artery' might be necessary'. All 
other structures at the caudal end of the 
trunk are readily rendered insensible by 
sacral nerve block and the muscles of the 
perineum, including the important levator 
ani and anal sphincter, are deprived of 
tone. 

The anesthesia developing after sacral 
and caudal block is particularly suited for 
performing the operation of circumcision 
on the adult. The dual Inners'ation at the 
base, of greater theoretical than practical 
importance, does not interfere with the 
anesthesia of the operative field. Further- 
more, the block usually inhibits the ability 
to produce erection for many days. This 
result is probably related to a temporary 
nerx'e injury resulting from trauma by the 
needle at the site of the sacral autonomic 
outflow (anterior ramus s 2-3), and although 
subject to an unfavorable interpretation, 
produces a fortunate temporary result.^ 

B. Sensory^ Areas of Leg. This subject 
is difficult to describe and understand be- 
cause of (i) the loss of an obvious seg- 
mental arrangement of the dermatomes of 
the leg^ and ( 2) the marked overlap of one 
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dermatome into the area of two or three 
adjacent ones. In this condensed presenta- 
tion extensive elisions are necessary. 



Areas of sensation 


Fin. 4. I'ull extent of fiftli luinbrir dermatome. (After 
Foerster.) Tlic remainder of tlic leg, except the 
area of anesliiesia sliown in Figure 5, is supplied by 
otiier lumbar nerves. Impaired sensation in the 1. 5 
area is positive evidence of eircctivecepluilad diffusion 
in the epidural s[)acc. Marked areas in Figures 4. 5, 6 
and 7 show tactile sensibility rather than pain sensi- 
bility. Tiiis makes fields slightly larger when areas of 
remaining sensation are shown and sliglitly smaller 
when areas of anesthesia are outlined. 

I. Segmental Arrangement of Deimml 
Innervation on the Limb. The orderly seg- 
mental arrangement of the mvotomes con- 
cerned with tlie development of the limbs 
is probably preserved within the limbs only 
in the arrangement of the somatic nerves 
and then in a manner far from obvious. 
As these nerves grow into the limb they 
maintain a fairly orderly succession along 
the pre-axial and postaxial borders. The 
higher nerves, after division into anterior 
and posterior trunks, supply the pre-axial 
border of the respective anterior and pos- 
terior surfaces of the limb in numerical 
sequence from the proximal to the distal 
border. The numerical sequence is main- 
tained along the distal border of the limb 
toward the postaxial border, and then 
along the postaxial border from the distal 
to the proximal end. The lowest nerves 
entering the limb, for example, supply the 
most proximal part of the limb along the 
upper part of the postaxial border. (Fig. 
3.'! It is thus seen that a simple arrange- 
ment. whereby the higher nerves would 


supply the proximal part of the extremity 
and the lower nerves the distal part, does 
not prevail. 



Fig. 5. Fig. 6. 

Fig. 5. TIic area of ancsiiiesia on tiic tliigii and 
leg following interruption of all five posterior 
sacral roots. (According to Foerster.) 

Fig. 6. Tlic complete area of anestiicsia on tlie 
lower extremity following interruption of the 
posterior nerve roots of s 2 and 5. The usual 
clinical block aims at blocking the anterior and 
posterior rami of these nerves. 


Understanding the sensory areas on the 
leg is complicated further by the fact that 
the pre-axial and postaxial borders (these 
terms mean simply the proximal and distal 
borders of the embryonic limb bud and 
their subsequent development) achie\e a 
much altered position in the adult from the 
simple arrangement existing in the fetus. 
This occurs through the rotation of the 
limb in development, and is compounded 
by the fact that the upper limb and the 
lower limb on each side rotate in opposite 
directions. In the lower limb the embryonic 
ventral surface becomes practically the 
mature dorsal surface. 

In the preceding discussion of the peri- 
neum the origin of the hypothetical dorsal 
and ventral axial lines was mentioned. 
I, Figs. 2 and 3.) It was related to the failure 
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of certain of the centrally placed nerves 
entering the root of the limb to attain the 
surface of the limb, (in the former instance 
the surface of the trunk) leaving a line 


They are shown to follow a roughly circum- 
ferential course about the limb from the 
upper pre-axial to the upper postaxial 
borders. 


Ar«a of 
ancsfhetui 





— O 

Fig. 7. Area of insensibility (a) after interruption of posterior 
roots of ail five sacral ncr\’es contrasted witir area of re- 
maining sensibility (b) of a single one of them, s 2. The 
former is smaller. Small differences exist at the proximal 
and distal ends of the fields shown. (According to Foerster.) 


along the approximate midpart of each 
embryonic ventral and dorsal surface where 
adjacent areas of the skin are innervated by 
nerves not in strict numerical sequence. 
(Figs. 2 and 3.) 

After consideration of the pre-axial and 
postaxial borders of the limbs (described in 
the legend to Figure 3) and the hypotheti- 
cal dorsal and ventral axial lines (Figs. 2 
and 3)» we are m a position to interpret the 
usual picture of the dermatomes as given in 
rnost treatises on anatomy and to appre- 
ciate the recondite, nevertheless orderly 
arrangement that is preserved. These 
pictures, such as Figure 3, present the out- 
lines of dermatomes as worked out oriei* 
nally by Head^.“ before 1893 and subse- 
quently modified by anatomical methods. 

The area marked as belonging to an 
individual dermatome represents the ap- 
proximate central part of each dermatome. 


2. The Overlap oj Dermatomes. As the 
area of sensation referred into the cord 
through each spinal neiwe is actually much 
larger than shown, these outlines have 
little practical value. 

However, considerable exact knowledge 
concerning the dermal areas on the lower 
limb does exist as the result of the work of 
Foerster. ‘ He has had the opportunity 
of defining almost ever}' dermatome on 
human subjects by Sherrington’s method of 
remaining sensibilit}'.® “ This term refers to 
the area of sensation left after division 
of the three posterior roots above and below 
the one being studied. (In sacral anesthesia 
it is not the posterior roots but the com- 
bined anterior and posterior rami that are 
blocked.) 

Foerster’s method obviously gives the 
full extent of each dermatome including the 
overlap onto the adjacent ones. 
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Using these enlarged outlines of derma- 
tomes, certain figures can be prepared for 
showing the exact area of sensation loss on 
the leg to be expected following interrup- 
tion of the posterior sacral roots. The 
efficiency of anesthetic blocks may be 
determined by comparison. 

The significance of these areas (Figs. 4, 5, 
6 and 7) in relation to clinical block proce- 
dures is given in the legends to the figures 
and in the discussion. 

DISCUSSION 

There is no loss of sensation in a given 
spot on the skin where complete sensory 
"nerve interruption to two of the three 
dermatomes supplying the area has oc- 
curred but where the nerve supply to a 
third dermatome remains intact. More 
than this, several investigators have shown 
on animals and Foerster^- has shown on 
human subjects, that the entire dermatome 
is- represented in every filament of the 
posterior root. If one filament remains 
intact, no anesthesia develops in the entire 
dermatome. 

This fact helps to explain the difficulty 
and uncertainty in producing block anes- 
thesia which depends for its successful 
accomplishment on diffusion over con- 
-siderable distance after the injection has 
been made. Brachial plexus block, or else 
the type of epidural block under consider- 
ation here, when deliberate upward diffu- 
sion for high anesthesia is sought, present 
examples of this difficulty. 

By making use of exact dermal areas of 
innervation the one practical means of 
tracing effective upward diffusion in the 
epidural space following caudal and trans- 
sacral block is available. Other methods 
that have been used have limitations. Dj'e 
injections are of academic interest only. 
Contrast media show the physical prog- 
ress of the diffusion without establishing 
whether the quantity is effective in produc- 
ing anesthesia. On the other hand the area 
of anesthesia achieved, provided interpre- 
tation of its relationship to the cord level is 


available, localizes exactly the extent of 
effective diffusion. 

As effective diffusion progresses upward 
in the epidural space, the course should be 
shown by sensory changes on the limb. 
From a small area on the back of the thigh, 
showing involvement of s 2-s 5 (Fig. 6), 
anesthesia should progress to the back of 
the leg and heel, showing involvement of 
s I (Fig. 5), thence to the great toe (l 4 
through s 5), and the knee (l 2 through 
s 5). 

The actual development of anesthesia on 
the leg after clinical block of the lower four 
sacral nerves closely follows the pattern 
indicated by accurately limited posterior 
root sections. However, the progress of the 
anesthesia is often irregular and subject 
to the changes of intensity over many 
minutes. The anesthesia spreads from the 
anal margin distally, along the medial 
aspect of the buttock, toward the center of 
the posterior surface of the thigh, stopping 
well above the leg. (Fig. 6.) Frequently, 
however, full sensibility is preserved in this 
area after the sphincter has completely 
relaxed. This condition is usually followed 
b}^ loss of pain and finally by tactile sensi- 
bilit}’ on the area as shown. 

Ten minutes later and even longer, the 
heel becomes insensitive. (Fig. 5.) This 
indicates positive cephalad diffusion in the 
epidural space. The first sacral nerve, which 
must be blocked to produce anesthesia of 
the heel, comes off at a level definitely 
beyond the immediate vicinity of the 
extremity of the needle used for injection. 

In the areas that positively depend upon 
effective diffusion for the development of 
anesthesia, touch sensibility is preserved 
long after pain sensibility has gone. On pin- 
point testing the lightest touch is appre- 
ciated immediately. This condition prevails 
for many minutes. At first it prevented 
realization of the fact that sensory changes 
were taking place. Later it was found that a 
sterile needle could be skewered through 
the skin where tactile sensibility remained 
without causing pain perception. Finally, 
complete loss of sensation develops. 
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In. Foerster's work with sectioned poste- 
rior roots the area of remaining sensibility 
was found to be larger for touch sensibility 
than for pain. From the above observation 
apparently the tactile fibers, beside cover- 
ing a larger area than pain fibers, resist, to 
a greater extent, the action of anesthetic 
drugs. 

When large quantities (100 cc. of a i per 
cent solution of metycaine) are given slowl3f, 
diffusion progresses for as long as fortj'-five 
minutes. At the completion of a rectal 
operation, for instance, the great toe and 
even the entire lumbar innervated area on 
the anterior surface of the leg and thigh, 
maj'' have lost pain sensibility, whereas it 
preserved full sensation before the opera- 
tion was started. 

The higher lumbar areas, when affected 
at all, seem to give up sensation simultane- 
ously as though upward diffusion had oc- 
curred over a considerable area rapidl}', but 
effective penetration of the nerves bj' the 
solution had been delayed. Usually only 
pain sensibility is lost at these higher levels. 

These effects on the lumbar nerves usu- 
ally follow the use of caudal block alone 
and in the relativelj'^ large quantities men- 
tioned. After smaller amounts in both 
caudal and sacral block frequently'' nothing 
but loss of pain sensibility with tactile 
sensibility preserved is found on the legs in 
the region indicated in Figure 6 . 

CONCLUSIONS 

Anatomical material, related both to the 
development and ramification of the sacral 
ner\'es and the anesthesia that should be 
expected after these nerx'es are interrupted, 
has been brought together. The areas of 
anesthesia to be expected on the caudal 


part of the trunk and on the lower ex- 
tremity have been described. 

Clinical evidence of the course of effec- 
tive upward diffusion of anesthetic solu- 
tions injected into the epidural space has 
been presented. As higher nerves become 
involved the area of sensation loss on the 
leg shows an orderly progression. It passes 
from the back of the thigh downward to the 
back of the leg and heel, thence to the big 
toe, upward to the anterior surface of 
the knee and finallj’^ reaches the inguinal 
region. 
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T he subject of intussusception in in- 
fancy and childhood was so compre- 
hensively discussed by Ladd and 
Gross^ in 1934 that an extended review of 
the literature would not be necessary or 
even justified at this time. On the other 
hand, although their analysis of 372 cases 
is one of the largest collected series on 
record, analyses of similar series continue 
to be justified, for the mortality of the 
condition, except in the hands of occasional 
surgeons who have personally seen large 
series, continues to be unduly high. 

During the thirty-four-year period end- 
ing in 1938, 15 1 patients with intussuscep- 
tion were treated at Charity Hospital of 
Louisiana in New Orleans, twenty-one in 
the first decade, thirty-three in the second, 
seventy in the third and twenty-seven in 
the last four years. Since many of the cases 
in the first years were diagnosed only at 
autopsy, it may be assumed that many 
other cases were overlooked during that 
period, and the increasing incidence, as the 
study progresses, is perhaps largely appar- 
ent. On the other hand, the unevenness of 
the recent incidence is difficult to explain. 
There seems no reason why ele^■en cases 
should have been observed in 1933 and 
twelve in 193V against three in 1935 and 
five in 1938. 

RACE, SEX AND AGE INCIDENCE 

In the 148 cases of this series in which 
the race was stated, eighty patients were 
white and sixty-eight negro. This is a 
relative incidence of 54:46, which is 
approximately the white-negro incidence 


of admissions in an average year at the 
New Orleans Charity Hospital. 

The sex incidence is essentially the same 
as reported in other series, ninety-eight of 
the 15 1 cases occurring in males, against 
fifty-three in females. This proportion, 
64:36, is appro.ximatel}^ the same as that 
reported by Ladd and Gross, Hipslej',- 
McLaughlin,^ and Miller and Workman.^ 
Almost the only series in which the female 
incidence is even slightlj’- greater than the 
male is that of Davis,“ which consists of 
only twenty-two cases. 

In the Charity Hospital series eighty- 
eight cases (59.5 per cent) occurred in 
children under two years of age, thirty-two 
cases (2 1 .6 per cent) in individuals between 
two and fifteen years of age, and twenty- 
eight cases (18.9 per cent) in individuals 
sixteen years of age or older. The age was 
not stated in three cases. The upper and 
lower age limits were two months and 
sixty-three years. 

Fifty-one patients under two years of age 
were white and thirty-six negro; from two 
to fifteen years of age, nineteen were white 
and fourteen negro; over fifteen years of 
age, ten were white and eighteen negro. The 
incidence of the adult type of intussuscep- 
tion is thus somewhat greater in the colored 
race, though the ratio is re^^ersed in the 
infantile group. The differences are too 
small to permit conclusions, especially as 
the literature contains practically no data 
on the racial aspects of intussusception. 

Intussusception is predominant!}" a dis- 
ease of extreme vouth. Of the eightv-eight 
cases in this series, representing consider- 


* From the Department of Surgery of the School of Medicine of Louisiana State University and the Cliarity 

Hospital of Louisiana at New Orleans. 
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ably more than half of the whole group, 
which occurred in children under two years 
of age, seventy-three, roughly 83 per cent of 
this group and almost 50 per cent of the 
whole group, occurred in children under 
one year of age. Furthermore, forty-one 
cases, roughly 56 per cent of the group 
under one year of age and roughly 28 per 
cent of the whole series, occurred in the 
fifth, sixth and seventh months of life. 

These figures parallel those reported in 
the literature. Eightj^-seven per cent of 
Ladd and Gross’ cases occurred under two 
years of age, and 70 per cent in infants 
between four and eleven months. Mayo and 
Phillips® reported 80 per cent, Perrin and 
Lindsaj'® 78.5 per cent, Rosenblum® 75 per 
cent, Davis 59 per cent. Miller and Work- 
man 54 per cent, and Straus® 60 per cent in 
the same age period. Only five cases in the 
Charity Hospital series occurred in infants 
under twelve weeks of age, and it is gener- 
ally agreed that intussusception is not 
usual before this time. 

ETIOLOGY 

An analysis of this series throws no light 
upon the etiology of intussusception except 
to make clear again that from this stand- 
point the infantile and adult types are 
widely different. In the adult type it is 
fairly usual and in the infantile type it is 
definitely unusual to find a causative 
factor. 

In this series Meckel’s diverticulum was 
present in two of the eighty-eight cases in 
children under two years of age, and in a 
third a definite mass, probably of neo- 
plastic origin, was observed in the cecum. 
In the thirtj'-two cases between two and 
fifteen years of age, three patients pre- 
sented Meckel’s diverticula, two polyps 
and one a fibrosarcoma of the intestine. In 
the twenty-eight cases over fifteen years of 
age, Meckel’s diverticulum was present in 
one case and neoplastic growths, two of 
which were malignant, in six others. The 
relatively high incidence of new growths in 
the older age groups corroborates the gen- 
eral belief that they are characteristic of 


adult intussusception. They were observed 
in 100 of the 300 cases collected by Eliot 
and Corscaden (cited bj'- Christopher'®). 
The infrequency of a causative factor in the 
infant group, on the other hand, is gener- 
ally corroborated in the literature; Ladd 
and Gross found a cause for the accident in 
only 5 per cent of their cases. 

An indefinite or remote cause, such 
as diarrhea, enteritis, enlarged mesen- 
teric glands, dietarj’^ indiscretions, enlarged 
Peyer's patches, adhesions, constipation, or 
the taking of a purgative, was present in 
twent3'--two cases, alone or in combination, 
in the infantile group, in ten cases in the 
middle group, and in eight cases in the 
adult group. There is considerable reason, 
however, to question the cause and effect 
relationship. Thus diarrhea and constipa- 
tion are quite as likeJj' to be results as 
causes of the intussusception, the former 
early in the process and the latter at 
a later stage. Rosenblum suggested the 
marked peristalsis concomitant with diar- 
rhea, which was present in 5 per cent of his 
cases, as a possible cause. The frequent 
occurrence of enlarged mesenteric glands 
and mobile cecums in the infantile group is 
rather striking, but how such conditions 
could operate to produce intussusception is 
not clear. 

Dietarj'- errors have been mentioned as a 
possible cause, particular!}' among patients 
of the poorer classes; but Ladd and Gross, 
whose series includes a large number of 
private patients, do not consider the sug- 
gestion reasonable. Hipsley noted a some- 
what higher incidence (158) in the hot 
months as compared with the cold months 
(151), and it is striking in our own series 
that eighty-six cases, well over half of the 
total number, occurred in the five-month 
period April to August inclusive, when 
diarrhea is commonest in children. 

None of the other causes suggested, most 
of which are purely speculative, were ob- 
served in the Charity Hospital series, and 
heredity seemed to play no part. In this 
connection, one must mention the interest- 
ing case reported by Haggard and Floyd,' 
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in wliich a father and his daughter each 
had two resections for intussusception, 
while the son had one disinvagination and 
three resections for the same condition. 
Also of interest are the two cases reported 
by Fiske’- following prolonged fasting in the 
observance of Mohammedan religious rites. 

CL.\SSn-ICATIOX 

In addition to the obvious division into 
primary and adult types, intussusception is 
classified regionally, according to the sec- 
tion of bowel in which it occurs, and also as 
single or multiple. The common anatomic 
types arc the ileoileal or enteric and the 
colocolic, which are self-e.xplanatory; the 
ileocecal, which occurs if the intussus- 
cipiens, when it reaches the ileocecal valve, 
meets some obstruction and carries the 
valve ahead with it as the apex of the 
intussusceptum; and the ileocolic, which 
occurs when the ileum passes into the 
large bowel through the ileocecal valve. 

As in all series, the ileocecal and ileocolic 
types were most frequent in the Charity 
Hospital cases, although most surgeons, 
unfortunately, made no distinction be- 
tween them. They accounted for a total of 
seventy-seven cases, (fifty-two in the 
infantile, fifteen in the intermediate, and 
ten in the adult group). The enteric tA'pe of 
intussusception was present in nineteen 
cases (seven infantile, three intermediate 
and nine adult), and the colocolic type in 
eleven (three infantile, five intermediate 
and three adult). The various types were 
fairly e\’cnly distributed between colored 
and white subjects. 

Multiple intussusception occurred in 
three cases, two in the infantile and one in 
the adult group. In one case three enteric 
(ileal) invaginations were found, all of 
which were easily reduced. In a second case 
seven were found, one of the ileocecal and 
six of the enteric type; each was about 5 
cm. in length, and reduction was easily 
cn'ccted in all. In the third case a colocolic 
invagination was easily reduced, but the 
ileocecal invagination also present caused 
considerably more difficulty. In a fourth 


case two enteric (jejunal) intussusceptions, 
about 25 cm. apart, were discovered at 
autopsy and ma}- have been a postmortem 
phenomenon. The multiple type of in- 
vagination is apparently not very frequent. 
It was observed in only three of Ladd and 
Gross’ 372 cases, and single cases have 
recently been reported by Kander,’^ GilP^ 
and Papodopoulous.^''’ 

What seemed to be a double intussuscep- 
tion was found in one case in this scries, the 
ileocolic invagination passing into the 
descending and sigmoid colon. Another 
case described as double seems more likely 
to have been merely of the ileocecal variety. 
Double invaginations have been reported 
bv Engstad’’’’ and bv Dwan and Wvatt.^' 

Retrograde intussusception occurred in 
only one case in this series, an infant 
twenty-one months of age, in whom the 
lower ileum was found at operation to have 
invaginated six to seven feet upward into 
itself. According to Roscnblum, this type 
occurs most frequently just before or at the 
time of death. Single cases have been re- 
ported by Mitchell,’'' Lewis,’’-' Flemming-^ 
and Ryan.-’ 

It is possible, as happened in one case in 
this series and in one reported by Hipsley, 
for the ileum to pass through the entire 
length of large bowel and present at the 
anus. The colocolic type of intussusception 
may also present at the anus and on super- 
ficial inspection may resemble a prolapse, 
though differentiation is simple on rectal 
examination. 

One case of intussusception of the cecum 
in which the appendix was involved is 
included in this series, and partial ap- 
pendiceal intussusception is undoubtedly 
more frequent than the eighty odd cases 
reported in the literature would seem to 
indicate. I myself have knowledge of two 
other cases at Charity Hospital which are 
not included in this analysis. 

It is regrettable that in thirty-nine cases 
in this series, twenty-seven infantile, six 
intermediate and six adult, an adequate 
classification of the intussusception was not 
possible. 
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RECURRENT INTUSSUSCEPTION 

Recurrent intussusception was actually 
or presumably present in fourteen cases, 
three in the infantile, four in the inter- 
mediate and seven in the adult type. Since 
the frequency of intussusception in the 
three groups was respectively 88, 32, and 
28, the distribution of the recurrent cases is 
significant, and is undoubtedly to be ex- 
plained by the increased frequency of 
neoplastic causes in the intermediate and 
adult groups. 

The distribution of the deaths in the 
recurrent cases is also interesting. One 
death occurred in the three patients in the 
infantile group, none in the four cases in 
the intermediate group, and two in the 
seven cases in the adult group. An examina- 
tion of the individual records reveals in 
several cases in the intermediate and adult 
groups a history of severe episodes over a 
period of months, and makes one wonder 
how the patients escaped with their lives. 
In several cases in this series, for that 
matter, symptoms were present over so 
long a period of time that the condition 
could probably be classified as chronic. The 
histories suggested that the invagination 
had been present one or more times, reduc- 
ing itself before symptoms were sufficiently 
acute to force the patient into the hospi- 
tal and being succeeded by a period of 
quiescence. 

In one of the recurrent cases in the infant, 
group the intussusception either recurred 
within sLx hours or reduction at operation 
was incomplete, for postmortem examina- 
tion six hours after death showed an intus- 
susception of the entire large intestine. The 
same question arose in another instance in 
which death occurred three days after 
operation. 

A possible recurrence was suspected but 
not proved in two other cases, both in the 
intermediate group. One patient had a 
return of symptoms, which disappeared 
under conservative therapy, within a week 
after operation. The other, an eight-year- 
old girl, whose intussusception was reduced 


surgically, had a clear-cut history of a 
similar attack, from which she had re- 
covered without operation, at eighteen 
months of age. 

SYMPTOMATOLOGY 

An examination of the symptomatology 
and physical findings in this group of cases 
revealed a very high correspondence with 
the classical picture: A perfectly well child, 
frequently a male under two years of age, 
had a sudden attack of acute abdominal 
pain manifested by crying, the assumption 
of a certain posture, or even the placing of 
the hands on the presumably painful area. 
The pain was frequently associated with 
vomiting and bloody stools. It was the 
exception rather than the rule to find any 
mention of emaciation or other signs of 
previous illness in these children, even 
those who were gravely ill from the result of 
their obstruction. Pallor and sweating 
accompanied the pain in some instances, 
but the temperature tended to be normal or 
subnormal and the pulse relatively slow 
unless shock, dehydration or peritonitis 
was associated with an obstruction of rela- 
tivelj' long duration. 

This series emphasizes again the impor- 
tance of remembering that in the typical 
case of intussusception symptoms are 
present only spasmodically, and that the 
child may seem perfectly well between at- 
tacks. In three instances in this series the 
children were seen in the admitting room 
between attacks, the gravity of the situa- 
tion was not realized, probably because the 
parents’ histories were inadequate, as it so 
often is in individuals of this level of 
intelligence, and the patients were sent 
home as not seriously ill. All returned, of 
course, at a later period and in a far more 
serious condition. It should also be remem- 
bered, in this connection, that although 
bloody stools are very frequent in intus- 
susception, the first stool is often normal 
because it consists of fecal matter contained 
in the rectum. 

An abdominal mass, which is part of the 
t3'-pical picture of intussusception, was 
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present in a large majority of these cases, 
though in some instances it was identified 
only by rectal examination or after the 
patient was under an anesthetic. One of 
the notable features of the histories was the 
persistence of the term “sausage-shaped” 
for the masses over the whole thirty-three 
years. Whether the resemblance actually 
impressed the various historians, or was 
merely handed down, as such terms fre- 
quently are, from one generation of medical 
men to the next, is an interesting source of 
speculation. 

The masses were variously located in the 
midline, the right and left upper and lower 
quadrants, the epigastrium, the lower 
abdomen and the paraumbilical and um- 
bilical regions. Dance’s sign, emptiness of 
the right lower quadrant, was observed in 
one instance. 

DIAGNOSIS 

The diagnosis of intussusception was 
confirmed at operation in 121 of the 15 1 
cases and by autopsy in fifteen others. In 
three of the latter group the postmortem 
examination was performed in the coroner’s 
odice. In three Instances in which operation 
was not done, diagnosis was made on 
definite radiologic evidence, and in the 
remaining twelve nonsurglcal cases the 
history and physical findings were suffi- 
ciently definite to leave little doubt as to 
the correctness of the diagnosis. 

Intussusception at Charity Hospital was 
first diagnosed by .x-ray accidentally in 1920, 
in a case in which a KUB film was made. 
Flat plates were used occasionally there- 
after until 1929, when the use of a barium 
enema for this purpose was first recorded. 
This method was used in thirty-one of the 
sixty-five cases observed after 1930. The 
film was reported negative in three of these 
cases, and in two others the diagnosis was 
ovarian cyst and lymphosarcoma. The 
findings did not difl'er from those usually 
reported. 

A study of the records makes it clear that 
radiographic examination with the barium 
enema was occasionally very useful in 


diagnosis, though it was unnecessary in the 
great majority of cases, in which the history 
and physical findings were typical. Fluoro- 
scopjf was sometimes an important aid. 
Reports in the literature differ as to the 
value and necessity of this method. Edberg 
(cited by Rutledge--) is more positive than 
most authors as to its value, asserting that 
it makes possible differentiation between 
the rather easily reduced ileocecal obstruc- 
tion, which can sometimes be treated by 
conservative hydrostatic methods, and the 
stubborner ileoileal and colocolic types, 
in which surgery is practically always 
necessary. 

CONSERVATIVE THERAPY 

Conservative therapj^ was not used 
deliberately in any case in this series. The 
Charity Hospital surgeons seem to share 
the general opinion that gambling on so 
remote a possibility as spontaneous cure 
can scarcely be described as a method of 
treatment. The type of case in which the 
intussuscipiens sloughs out after its blood 
supply is damaged, and intestinal continu- 
ity is later restored by natural processes 
(Bockhoven-^), does not seem to be in- 
cluded in the Charity Hospital series. 

Although the method was not deliber- 
ately employed in any case in this series, 
reduction of the invagination by hydro- 
static pressure has been so very successful 
in the hands of Hipsley that it cannot be 
ignored. The method, as he used it, seems 
both safe and successful, and the number of 
accidental reductions reported after barium 
enemas makes it seem perfectly logical. It 
will have to be used more widely, however, 
before generalizations concerning it are 
possible. 

SURGICAL THERAPY 

Surgery was employed in 121 cases in the 
Charity Hospital series, in 116 of which it 
was possible to determine exactly what was 
done. The general plan seems to have been 
to regard intussusception as a strictly 
surgical condition and to resort to opera- 
tion as soon as the diagnosis was made. The 
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cases handled in the later years of this 
study were almost invariably treated in 
this manner unless the patient refused 
surgery. 

Reduction was accomplished by simply 
milking back the intussusception in eighty- 
three of the 1 16 cases (68.6 per cent) with a 
mortality of thirty-two cases, 38.5 per cent. 
Some degree of traction was usually neces- 
sary and warm packs were usually applied. 
Ladd and Gross used this method in 83 per 
cent (308) of their 372 cases, with a mortal- 
ity of 27 per cent for the first twenty years 
and of 1 2 per cent in the last five years. The 
discrepancy between their series and ours 
is somewhat less than it seems because their 
series includes a fairly large number of 
private patients, the mortality of whom in 
acute conditions is usually less than that of 
ward patients. 

Incision of the cuff was used in two cases, 
and two others were treated by anastomosis 
around the mass, leaving the intussuscep- 
tion to slough out. All four patients died, 
one child dying on the table before the 
operation was complete. 

Resection was done in twenty-seven 
cases, the type undoubtedly playing an 
important part in the mortality rate. In 
this series fifteen resections followed by 
anastomosis resulted in nine deaths, two of 
which occurred in the seven end-to-end 
anastomoses and four in the seven side-to- 
side anastomoses. There were four deaths 
in the seven resections in which the type of 
anastomosis could not be determined. 
These figures leave no doubt that anas- 
tomosis in the presence of intussusception 
carries as high a death rate as it does in any 
other type of intestinal obstruction. 

Counting all operative cases, enteros- 
tomy was performed eleven times, twice 
after reduction, with recovery in both in- 
stances, and nine times after resection, with 
five deaths. There was one death in the 
two resections in which double-barreled 
enterostomy was performed. The one case 
in which resection was done as the second 
stage of e.xteriorization of the bowel ended 
in recovery. Woodhall-* has reported two 


successful resections by a modification of 
the usual Mikulicz procedure to include a 
lateral anastomosis below the openings of 
the double-barreled enterostom3^ He con- 
siders that this modification, in addition to 
guaranteeing the immediate continuity of 
the lumen of the bowel, is of value in 
controlling the obstruction due to edema 
which frequently occurs at the site of the 
anastomosis, as well as in controlling the 
fluid loss. In view of the high mortality of 
immediate anastomosis following resection 
in cases of obstruction, the double enteros- 
tomy would seem, in general, to be a logical 
procedure. 

SLx of the resections were performed in 
infants with six deaths, nine in subjects in 
the intermediate group with four deaths, 
and twelve in the adult group, with five 
deaths. Obviously, the age of the subject is 
an important consideration in the d^th 
rate, and resection in early life is a formida- 
ble procedure. The literature bears out our 
own figures. Woodhall considers that resec- 
tion in young children carries a mortality of 
at least 70 per cent, and Ladd and Gross 
had only two recoveries in thirty resections 
in this age group. 

Mj' personal feeling is that the tendency 
to perform additional surgery at the time 
the intussusception is reduced is entirely 
unwarranted. My experiences as a surgical 
resident have convinced me of the wisdom 
of the rule that surger}" which is not 
absolutely necessary is contraindicated m 
the course of an emergency operation. An 
analysis of the cases in this series bears out 
this opinion. 

The appendix was removed in forty-three 
cases, thirteen of which ended fatally. That 
the additional operative procedure was the 
cause of the fatality it is not possible to 
say definitely. It is clear, however, that the 
condition of the appendix or of its blood 
supply did not demand the appendectomy 
in any but a few instances. It is difficult to 
believe that such a procedure was war- 
ranted as was undertaken in one infant five 
months of age: reduction of the intus- 
susception through a median incision, 
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followed by appendectomy and cecostomy 
through a McBurney incision. It is easy to 
believe, however, that the baby died. 

To perform appendectomy in the hope 
that the resulting adhesions will fix the 
ileocecal region and prevent recurrence of 
the intussusception does not seem logical. 
Of equally questionable wisdom or value is 
cecopexy or colopexy, which was performed 
thirty-two times in this series, with four- 
teen deaths. Recurrence is supposed to 
ensue in less than 2 per cent of all such 
cases, which does not warrant the risk of 
the additional procedure. 

Ladd and Gross share my personal 
opinion as to the folly of additional surgical 
procedures. In their series the appendix 
was removed only once in the last five 
years. Thej^ are also opposed to the re- 
moval of Meckel’s diverticulum. In their 
series this was done seven times, with five 
deaths, as against no deaths in the three 
cases in which a di^'erticulum was present 
but was not removed. Meckel’s diverticu- 
lum was excised twice, with one death, in 
the Charity Hospital series. 

The removal of a tumor which may be 
responsible for the intussusception is in 
quite a difl'erent category, particularly in 
adult subjects. Even in such circumstances, 
however, it is well to defer the procedure 
until a later date if there is the slightest 
doubt as to the condition of the patient. 
The tumor was excised four times in this 
series, with no fatalities. Enterotomy for 
the removal of a tumor was performed 
twice, in patients four and fiftv-nine vears 
of age, and resection twice, in patients 
fourteen and fortv-ciefht vears of aaie. 

ANESTHESIA 

In adults the choice of anesthesia is 
largely a matter of the surgeon’s prefer- 
ence. I myself prefer spinal anesthesia. In 
infants the decision is between ether and 
local anesthesia, Ladd and Gross, as well as 
McLjiughlin, preferring ether. 

In this scries ether, sometimes with the 
addition of local analgesia (five cases) or 
nitrous oxide (one case) was used in sixty- 


four cases and chloroform in one (a very 
early case), with a mortality of thirty-three 
cases, 51.5 per cent. The mortality for ether 
anesthesia in the infant group was 61 per 
cent, in the intermediate 30.7 per cent, and 
in the adult group 36.3 per cent. 

Spinal analgesia was used in fourteen 
cases with one death, 7.1 per cent. Three 
patients in this group were infants under 
two j^ears of age, all of whom recovered. 
Local analgesia was used in twenty-two 
cases, with thirteen deaths, 59 per cent. 
Eighteen of this group were infants, 
thirteen of whom, 66.6 per cent, died. In 
four cases in which nitrous oxide, with or 
without local analgesia, was used, there 
were two deaths, and there were eight 
deaths in the sixteen cases in which it is 
not clear what type of anesthesia was used. 

INCISION 

It is doubtful that there is any direct 
connection between the type of incision and 
the mortality of intussusception. In this 
series the right rectus was used in sixty-six 
cases with twenty-six deaths, 29.4 per cent; 
the left rectus in seventeen with eleven 
deaths, 64.7 per cent; and the median in 
sixteen, with eight deaths, 50 per cent. The 
type of incision was not mentioned in 
twenty-one cases, in which eleven deaths, 
52.3 per cent, occurred. 

Four eviscerations occurred in this series, 
in three cases following a right paramedian, 
a right rectus and a left rectus Incision, 
respectively. In the fourth case it is not 
clear what type of incision was used. In a 
fifth case the intussusception itself was 
discovered after an evisceration following 
operation for a ruptured appendix. 

The fact that the mortality was highest 
in the cases in which a left rectus approach 
was used seems to indicate that in these 
cases the pathology was further advanced; 
it is known that the mass presents on the 
left side in the most advanced cases of 
intussusception. Ladd and Gross, who 
formerly used a midline incision, have 
recently expressed a preference for the right 
paramedian type, Hipsley uses a muscle- 
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splitting incision if the intussusception has 
been partially reduced, otherwise a para- 
median or midline incision. 

POSTOPEUATIVE COMPLICATIONS 

Shock was the most important j)ostopcr- 
ative complication in this series. It was 
undoubtedly responsible for the four deaths 
which occurred on the table, and undoubt- 
edly played an important part in the 
thirty-three deaths which occurred within 
twenty-four hours and the additional 
thirteen deaths which occurred within forty- 
eight hours of operation. In other words, in 
fifty of fifty-seven deaths, 8".7 per cent of 
the total number, shock played either the 
major role or an important contributory 
role. Toxemia and dehydration were also 
important. It is interesting to observe, in 
this connection, that 85 per cent of the 
deaths in Ladd and Gross’ series occurred 
within forty-eight hours. 

In view of the role played by shock in the 
fatal outcome, it is clear that in spite of the 
urgent need for prompt treatment in these 
cases, measures to treat shock and correct 
dehydration should be employed before op- 
eration in every severe or long-standingcasc 
of intussusception. It is not possible in this 
series definitely to correlate postoperative 
treatment and mortality, but there is no 
doubt that one of the most important con- 
siderations in the reduction of mortality 
observed in recent years has been the 
improvement in preoperative and post- 
operative treatment. The maintenance of 
body heat in infants before and after opera- 
tion and the return of these children to a 
full feeding schedule as promptly as possi- 
ble were also important considerations. 
The use of parenteral fluids is important in 
every age group, and particularly impor- 
tant in children and In individuals ad- 
vanced in years. 

Other important complications in the 
order of frequency included wound infec- 
tions (sixteen) and pneumonia (seven). 
There were four eviscerations, as has al- 
ready been mentioned. Other complica- 
tions and complicating diseases included 


malaria, tuberculosis, smallpox, otitis me- 
dia, convulsions, bronchitis and intestinal 
parasites. Diarrhea was frequent but was 
alarming in only one instance. 

MOHTAI.ITY 

Excluding one case, in which the mother 
removed the child from the hospital as soon 
as operation was advised, the mortality for 
the series of 1 50 cases was seventy-eight, 
52 j)cr cent. The surgical mortality was 
fifty-seven of 121 cases, q-.i per cent, and 
has shown a successive improvement as the 
series progressed. From 1905 through 1916 
the surgical mortality was sixteen of 
twenty cases, 80.0 per cent. From 1917 
through 1927 it was twenty-three of forty- 
two cases, 54.8 per cent. From 1928 through 
1938 it was eighteen of fifty-nine cases, 
30.5 per cent. This deplorable death rate, 
which becomes correspondingly higher 
when the nonsurgicaf cases arc included, is 
to be compared with the 1 1 per cent re- 
cently reported by Hipsley and the 14 
per cent recently reported by Ladd and 
Gross. 

Part of the high mortality at Charity 
Hospital can be explained by the fact that 
the scries consists entirely of ward patients, 
whose delay in seeking medical attention 
corresponded, as always, to their level of 
intelligence and education. It is a curious 
fact, however, that the negro mortality, 
which in most acute diseases at Chanty 
Hospital is higher than the white mortality, 
in intussusception was actually slightly 
lower, thirty-four of sixty-eight cases, 50 
per cent, as compared with forty-two of 
eighty white cases, 52.5 per cent. 

Excluding the recurrent or chronic cases, 
in which the long duration of symptoms 
introduces a factor of confusion, a clear 
connection is observed between the dura- 
tion of illness and the mortality, especially 
when age groups are taken into considera- 
tion. In the infant group the mortalit}' was 
57.0 per cent when the duration was less 
than twenty-four hours, 85.7 per cent at 
the end of twenty-four hours, and 100 per 
cent over that period. In the intermediate 
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group there was no mortality when the 
duration of symptoms was twenty-four 
hours or less, but a 33.3 per cent mortality 
at the end of two daj's, and a 28.5 per cent 
mortality at the end of three days. In the 
adult group there was no mortality when 
the duration of symptoms was fortj^-eight 
hours or less, though seven of ten patients 
died when the duration was seventy-two 
hours or more. The trend of the mortality 
rates in relation to age and duration of ill- 
ness are clear, though only in the infantile 
group is the number of cases large enough 
to warrant statistical conclusions. 

There is no doubt that the most impor- 
tant factor of mortality is the duration of 
symptoms before operation. Thus Davis 
reported a 25 per cent mortality in patients 
seen under nineteen hours, against 100 per 
cent in patients seen at the end of twentj^- 
four hours. Thomsen (cited by Davis) had 
no mortality in his early cases against 81 
per cent in his late cases. Bergfeld’s“ 
twelve-hour mortality of 45 per cent rose 
to 80 per cent at twenty-four hours and 
100 per cent after that time. 

The general mortality for the Charity 
Hospital series was 52 per cent, seventy- 
eight of 150 cases. There were fifty-six 
deaths, 63.6 per cent, in the eighty-eight 
cases under two years of age, seven deaths, 
21.9 per cent, in the thirty-two cases be- 
tween two and fifteen vears of age, and 
twelve deaths, 42.8 per cent, in the twenty- 
eight cases over fifteen years of age. 
Hipsley reported an 1 1 per cent mortality 
in the 486 collected cases and a 6.6 per cent 
mortality in 210 personal cases. Wade^ 
reported a mortality of 14 per cent in 519 
collected cases. Brown and Waterman 
(cited by Miller-®) reported a mortality of 
74.6 per cent in infants, 31 per cent in 
children and 36 per cent in adults. 

The general mortality for intussuscep- 
tion is thus seen to be very high, though 
practically all series show an improvement 
in recent years. That improved surgical 
judgment and technic and better preopera- 
tive and postoperative care have played 
their part in the improvement there can be 
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no doubt. On the other hand, perhaps even 
more important are the indefinite factors 
arising from the education of the laity in 
regard to the importance of earlj^ medical 
treatment in acute abdominal conditions, 
and the growing tendency on their part to 
seek earlier hospitalization. 

Of the thirty patients who received no 
surgical treatment in this series, six either 
improved spontaneously or recovered after 
barium enemas which were being given for 
diagnostic rather than therapeutic pur- 
poses. A seventh patient refused operation 
and left the hospital against advice. The 
diagnosis was definite in all of these cases. 
In the twenty-three remaining cases the 
diagnosis was either missed or the patients 
were moribund and died so promptly after 
admission that treatment could not be 
instituted. 

POSTMORTEM FINDINGS 

Postmortem examination, which was 
performed in sixteen of the seventy-eight 
fatal cases, sheds little additional light on 
the condition, with one exception. Accord- 
ing to Elliot-Smith-' the lethal factor in 
irreducible intussusception, especiall}'^ in 
infants, is intestinal obstruction, peritonitis 
from the gangrenous loop being a rare 
complication. In the sixteen postmortem 
examinations in this series gangrene of the 
intestine was present in four of the non- 
surgical and two of the surgical cases, and 
peritonitis was present in three surgical 
cases. In one nonsurgical case both gan- 
grene and peritonitis were found. Since the 
peritonitis in the surgical cases can be 
assumed to be the result of the operative 
procedure rather than of the intussuscep- 
tion per se, these postmortem observ^ations 
would seem to bear out Elliot-Smith’s 
contention. 

SUMMARY AND CONCLUSIONS 

One hundred fifty-one cases of intussus- 
ception occurred in the Charity Hospital of 
Louisiana at New Orleans in the thirty- 
four-year period ending in 1938. 
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The general mortality of 52 per cent was 
considerably decreased in the later years of 
the analysis, when diagnostic and ther- 
apeutic methods were both improved. 

Dela}' in seeking medical attention was 
the chief cause of the shocking death rate, 
although in some instances the outcome 
might have been better had radical surgery 
been used, or had additional unnecessary 
surgery been omitted. 

In age distribution, type of pathology, 
symptomatology and causes of death this 
series does not differ from other reported 
series. 
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REDUCED TEMPERATURES IN SURGEB^ 

1. SURGERY OF LIMBS 


Frederick M 

NEW YORK, 

F or about ten years I have been trjnng 
to make an experimental approach to 
the problem of diabetic gangrene, and 
have carried out the observations at in- 
tervals whenever the existing obstacles 
could be circumvented. The views ex- 
pressed in this paper rest on a growing 
series of clinical cases observed since the 
first announcement^ in 1937 and especially 
on a primary laboratory foundation com- 
prising hundreds of experiments on rats, 
rabbits, cats and dogs.-~® Prevailing condi- 
tions seem to warrant a general outline of 
ideas and methods, though the work is still 
in progress and more detailed reports will 
be published elsewhere. Some statements 
made here briefly or doubtfully may be 
subject to correction or amplification with 
larger experience. 

EXPERIMENTAL METHODS 

In order to study conditions of inade- 
quate circulation, observations were made 
on tissues deprived of all blood supply by a 
tourniquet. The essential finding was that 
the modification of local metabolism by 
temperature enormously influenced the 
survival, from a few hours or even minutes 
at elevated temperatures to fifty-four hours 
at a temperature near freezing. No attempt 
was made to attain a maximum time limit, 
but the preservation of isolated tissues for 
weeks and months in the icebox is familiar; 
and if technical difliculties were overcome, 
it seems possible that attached limbs might 
be kept bloodless for very considerable 
periods and then restored to usefulness.* It 
is noteworthy that during fifty-four or more 

* Using very accurate temperature control. Brooks 
and Duncan (Ann. Surg., na: 130-137, 1940) have 
shown the survival period for rats’ tails to be above 
ninety-six hours. 


. Allen, m.d. 

NEW YORK 

hours of refrigeration the blood does not 
clot, the vessels do not suffer damage 
resulting in subsequent thrombosis and the 
skin and other tissues remain fresh and 
intact. Paralyses and other nerve injuries 
are either prevented or minimized by cold. 
The investigation properly included sys- 
temic shock, since this has relations with 
diabetic surgery on one hand and with 
diabetic coma on the other. Both primary 
and secondary shock are abolished by 
suitably low temperature. 

CLINICAL METHODS 

The clinical applications for amputations 
and other procedures may be described 
under the following heads: 

I. Tourniquet. The tourniquet consists 
of two turns of a rubber tube to create the 
narrowest possible zone of compression. 
The clamp holding the two ends is kept 
from pressing on the skin by means of a 
gauze pad. Correct application of the 
tourniquet is one of the important details. 
Empirical judgment has thus far been the 
only guide for the degree of tension, which 
should be the least that will positivel}^ stop 
all blood flow. Therefore, in some arterio- 
sclerotic cases or in shock this tension may 
be less than in the normal and much less 
than in a hypertensive patient. The rule 
that a tourniquet must not be applied to a 
diabetic or arteriosclerotic limb is set aside 
by cold. Just as the vessels of normal 
animals can tolerate a tourniquet for a da}^ 
or two, so also the clinical experience thus 
far has shown no signs of serious or lasting 
damage to the most arteriosclerotic diabetic 
vessels by constriction up to five hours at a 
temperature near freezing. But as exces- 
sively tight ligations produce ulcerations, 
paralyses and thromboses in animals, simi- 
■5 
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lar consequences may reasonably be ex- 
pected in patients. The practical experience 
indicates, however, that the margin of 
safety for these comparatively brief periods 
of only a few hours in patients is so wide 
that there need be no extreme fear in 
applying a tourniquet with any reasonable 
care. 

2. Rejrigeratioyi. The first clinical em- 
ployment copied the procedure used in 
animals, by having the patient sitting up or 
propped up at a sufficient angle to allow the 
leg to be immersed in ice water to a level 
about one inch above the tourniquet. The 
advantages of this method are that the 
cold is maximal, reaches every part of 
the skin and yet cannot freeze the tissues. 
Next, weaker patients were allowed to He 
with only a slight elevation of the head of 
the bed, and with the protection of a 
rubber sheet the leg or thigh was placed on 
a layer of ice and co\-ered completely 
with cracked ice. To obviate inconvenience 
and mess, a third step has been taken by 
using ice bags. The thinnest and most 
flexible pure-gum bags should be used, and 
three to five teaspoonfuls of salt added to 
each. 

The limb is first surrounded with a few 
ice bags at the level chosen for the tourni- 
quet. ^^''ithin five to fifteen minutes the 
skin is chilled so that the application of the 
tourniquet may cause scarcely any discom- 
fort. If the limb contains any important 
amount of noninfected blood, it may be 
elevated to drain out as much as possible 
and the tourniquet applied while it is 
%^ertical. Immediately thereafter, the limb 
is completely buried in ice bags to a level 
several inches above the tourniquet. Any 
pain or discomfort quickly subsides under 
the influence of the cold. A preliminary 
morphine hypodermic or other sedative 
may be helpful on account of nervmusness 
in some patients, but as far as anesthesia is 
concerned no drugs are required. 

Tests of the refrigeration should be made 
by occasionally inserting an ordinar}' 
laboratory thermometer between the vari- 
ous ice bags and the skin. Readings slightly 


above or below 5°c. assure the desired 
combination of adequate chilling and 
safety against actual freezing. A simple 
special apparatus for this purpose is under 
consideration and may be improved if the 
method is widely adopted, but the use of 
ice or ice bags will permit of trials in any 
hospital or even under makeshift emer- 
gency conditions. 

3. Anesthesia. The time required for 
complete through-and-through anesthesia 
varies with the depth of tissue. It may pos- 
sibly be as short as one hour for an emaci- 
ated shin or as long as five hours for a 
rather thick thigh. If it is not possible to 
cut the sciatic nerve at midthigh without 
attracting the notice of the conscious 
patient and without any change in pulse or 
blood pressure, there has been something 
wrong in the method of preparation. This 
physiological blocking of nerve conduction 
b}'^ reduction of temperature has some evi- 
dent advantages over drugs employed 
either locally or systematical!}' for this 
purpose. 

Still more important is the realization 
that every form of anesthesia known or 
used heretofore is limited to mere nerve 
anesthesia, while refrigeration introduces 
the fundamentally new conception of 
anesthesia of protoplasm. It is a matter of 
elementary knowledge that plants and 
protozoa without nervous systems exhibit 
chemical protoplasmic reactions to injury. 
Equally familiar is the fact that operations 
under any known anesthetic are productive 
of shock in proportion to the duration and 
degree of tissue trauma. Mitigation of this 
recognized harm has been sought only 
through speed and delicate precision of the 
skilled operator. Crile had a true vision in 
his anoci-association, but only refrigeration 
inhibits all protoplasmic activity including 
the shock response. Thus for the first time 
the surgeon has the opportunity of working 
in a bloodless and shockless field. Such 
details as duration and extent of dissection 
are wholly immaterial; all that matters is 
the condition left after completion. Shock 
is nonexistent except for the (usually slight) 
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degree of it which may develop from the might be opened in winter or artificial 

tissue injury remaining after the wound is cooling provided in summer. 

linally closed and the temperature is raised When all is in readiness for closure of the 



Fig. k Illustration showing leg of woman five days after amputation. 


to allow the protoplasm to resume its func- 
tions. This explains why a reasonably 
strong patient, after a thigh amputation 
by this method, can immediately return to 
the ward and eat a full meal as though 
nothing had happened, and in general why 
this anesthesia offers a radically new ap- 
proach to the ideal of accomplishing an 
operation while maintaining a constitu- 
tional condition as if there had been no 
operation. 

4. Operation. It is assumed that the 
tourniquet has been placed at the lowest 
level which will permit of preparing a 
sterile operative field and also not impede 
the sawing of the bone or other procedures. 
In the operating room the limb is removed 
from its nest of ice bags and the steriliza- 
tion and operation completed as usual. No 
extraordinary haste is demanded, because 
the chilled tissues remain cold during an 
ample time for an ordinarj’' operation. A 
rise of temperature does not affect the 
anesthesia, which is still thoroughly main- 
tained by anoxia, but it is inimical to the 
perfect preservation of tissues and avoid- 
ance of subsequent shock. If saline solution 
is to be used for sponging or other local 
purposes, it should be iced. For any partic- 
ularly long operation the limb may be kept 
on a bed of ice bags. Contrary to usual 
custom, the cooler the atmosphere of the 
operating room the better, and there is 
even the possibility that for operations 
lasting one to several hours the windows 


wound, the tourniquet is released. Circula- 
tion returns promptly, in a degree propor- 
tioned to the existing arterial supply, and 
bleeding points can be caught and ligated. 
The anesthesia then continues at least 
long enough for convenient completion of 
suturing. 

5. AJter-Care. The guiding principle of 
postoperative management is to reduce the 
temperature to whatever extent may be 
necessar}’- but to raise it as fast and as far 
as may be safe. In cases with an adequate 
blood supply, there is no objection to 
letting the stump return immediately to 
normal body temperature. The abundant 
proof of normal healing in animals by this 
method has been duplicated in the small 
human experience including both thigh and 
calf. But bj'^ means of temperature regula- 
tion a whole series of important new con- 
trols become available when needed: 

(a) When there are threatening signs of 
loss of vitality in wound flaps or mutilated 
tissues, the surgeon heretofore has stood 
helplessly by and watched them slough. 
The sloughing is obviously due to a 
deficient supply of nutrition, especially 
oxygen. There is no means for an imme- 
diate and efl'ective increase of blood supply, 
but it is immediately possible to reduce the 
tissue metabolism to a level for which the 
existing blood supply is adequate. When 
necessary the temperature can be lowered 
to a point at which tissues can survive for a 
considerable time without any circulat ion 



228 


American Journal of Surgery 


Allen — Surgery of Limbs 


Mav, I94t 


Some experiences indicate that such control 
can actually be maintained during a critical 
period until the circulation improves. 

(b) If the operation, shockless in itself, 
has left damaged tissues which may set up 
postoperative shock, especially in a weak 
patient, this danger period can be bridged 
by temperature control. Shock production 
by tissues is inhibited in proportion as their 
temperature is reduced. The temperature 
may be raised gradually according as not 
only the local tissue vitality but also the 
constitutional state may permit. 

(c) A fundamental problem of surgery is 
created by the tendency of wound edges to 
agglutinate and thus seal up collections of 
fluid which are liable to become decom- 
posed or infected. With refrigeration just 
as with other forms of anesthesia, it has 
proved possible to close wounds com- 
pletely without drainage under favorable 
conditions, as in the thigh. But diabetic or 
arteriosclerotic limbs commonly present 
special difficulties, because of the dangers of 
pressure from close coaptation of the edges, 
while drains have recognized disadvantages 
including the irritant action of a foreign 
body. It is known from animal experiments 
that the most active of all agglutinating 
processes, namely, that of peritoneal sur- 
faces and especially of the omentum, is 
completely inhibited by cold. Human oper- 
ations have added the information that 
agglutination and drainage in wounds can 
be similarly controlled. For an undeter- 
mined length of time, certainly for a num- 
ber of days, the wound margins can be kept 
healthy and in close approximation, yet 
not sealed. Discharge may continue abun- 
dantly; and even if it is dark at first 
because of the state of the tissues, it 
rapidly changes under cold. It cannot 
decompose or become infected because 
enzymes and bacteria are checked by the 
low temperature. The profuseness of the 
flow shows that circulation and exudation 
are active at this temperature, and the 
bright red hemoglobin tinge indicates that 
oxygenation is ample and putrefaction 
absent. This remarkable washing of the 


wound with fresh exudate offers a new 
solution to the drainage problem, but it 
also can be combined with the use of 
drainage tubes when desired because the 
chilled tissues do not resent the contact of 
a foreign body. By raising the temperature 
at any time the wound margins can be 
made to agglutinate within a few hours and 
the exudate assumes the usual character or 
ceases. 

6. Healing. A suitable degree of cold 
can maintain a peculiarly normal appear- 
ance of tissues, the skin white, the fat 
yellow and the muscle bright red, like 
perfectly preserved meat in a refrigerator. 
This appearance is both the result and the 
proof of retarded tissue metabolism. This 
arrest of metabolism implies a correspond- 
ing arrest not onl\- of agglutination but of 
all other healing processes. Therefore, 
instead of the usual alternatives of prompt 
primary union or a breakdoum followed by 
granulation, the surgeon encounters a new 
phenomenon, namely, a wound healing 
strictly per primam but requiring a mul- 
tiple of the usual time. He must, for 
e.xample, accustom himself to remove skin 
sutures after ten to twenty daj's. It is 
impossible to force an activity of tissues 
beyond the limit set by their blood supply, 
and the insistence that arteriosclerotic 
limbs must attempt to heal themselves at 
the normal rate has caused past disasters. 
Slow healing is better than no healing. On 
the other hand, the duration of the healing 
period is important for the patient and for 
the hospital which must house him. There- 
fore, the temperature of the stump should 
be raised from day to day up to full normal 
body temperature with such rapidity as the 
examinations indicate to be safe. On 
purely theoretical grounds it may be hoped 
that intelligent use of slightly higher 
temperatures at the right stage in favor- 
able cases may appreciably shorten the 
convalescence. 

7. Thrombosis. Spreading thrombosis, 
sometimes e.xtending rapidly up a limb and 
entailing a correspondingly rapid gangrene, 
is due to damage of the vessel walls, arising 
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from bacterial action in infectious cases, weeks or months. In general these eft'ects 
from lack of nutrition and ox^'genation in are greatest in proportion as the operation 
pure arteriosclerotic cases, or often from involves sensitive and centrally located 





Fig. 2 . Low calf amputation with refrigeration, performed by Dr. 
\V. F. Ruggiero in Citj' Mospital, New York, for arteriosclerotic 
gangrene and infection of entire foot; man aged eighty-tlirec 
years, fourteen days after operation. 


combinations of these two causes. The 
absence of coagulation in the ligated re- 
frigerated limbs of animals is presumably 
due not so much to an inhibition of the 
clotting process as to a preservation of the 
vessel walls by cold. As bacterial activity is 
also prevented or retarded, the danger of 
thrombosis should theoretically^ be avoided 
or minimized. This expectation seems to be 
fulfilled by the absence of any sign of this 
danger in the experience thus far. This 
principle may therefore prove useful, in 
addition to heparin, for the treatment of 
other conditions in any accessible parts of 
the body. 

8. AJter-Sbock. There seems heretofore 
to have been no discussion and nothing but 
tacit acceptance of the more or less pro- 
longed asthenia following operations. The 
procedure may involve apparently trivial 
trauma, only brief anesthesia, small inci- 
sion, absence of infection, hemorrhage or 
immediate prostration, and little or no 
tissue left for later absorption; yet after a 
simple appendectomy or other operation 
conforming to these terms a previously 
strong and healthy patient may e.xperience 
more or less debility continuing for several 


organs, or with peripheral operations in 
proportion as large nerves and muscle 
masses are cut. When refrigeration anes- 
thesia prevents the appearance of any of 
the signs regarded as diagnostic of primary 
or secondary shock, and when the patient 
has unimpaired appetite during the imme- 
diate postoperative period, it is interesting 
to learn whether he may also be spared this 
state of delayed shock. A clear answer 
cannot yet be given, because thigh ampu- 
tations even when healing by primary 
union entail absorption of broken down 
tissue products and often also products of 
infection. All that can be said, therefore, is 
that following thigh amputations there is 
still a perceptible depletion of strength. The 
experience to date gives the impression that 
this debility is decidedly reduced by refrig- 
eration as compared with former methods, 
but it may still be a source of danger to 
extremely feeble patients. On the other 
hand, with properliJv managed lower leg 
amputations this after-shock approaches 
the vanishing point. One of the greatest 
advantages of the refrigeration method, 
therefore, consists in promoting the suc- 
cess of these milder operations which 
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make the smallest wounds, thus favoring 
the sur\-ivai of weak patients, or in stronger 
patients allowing a series of conser^'ative 
trials to be risked with impunity. 

DIABETIC GANGRE.VE 

As diabetic gangrene furnished the start- 
ing point of this research, it should be dis- 
cussed in a little more detail. Confessedly, 
the current management leaves much to be 
desired and the mortality is high. In no 
other chronic condition is prophylaxis more 
essential or more successful, because the 
arterial and other complications can be 
prevented by timely and thorough care of 
the diabetes; and a heavy responsibility is 
borne by those who encourage the reckless 
laxity which finally brings the terrible and 
hopeless thickening of arteries not onl}' in 
the legs but in all parts of the body. When 
this condition has arrived at an advanced 
or terminal stage, no treatment can be 
expected to work a miracle. Nevertheless, 
as I find some patients living comfortably 
five to fifteen years after medical or surgical 
cure of gangrene, an effort toward lower 
mortalit}' and greater longevit}'^ is not 
wasted. The particular question for pres- 
ent consideration is whether the use of cold 
can add anything to the existing treatment, 
especially in the most unpromising and 
desperate cases. We must first consider 
treatment which seeks to save the limb 
from amputation. 

I. Conservalive Treatment. Physicother- 
apy offers a variety of useful aids, none of 
which need be overlooked or disparaged. 
There has been abuse of heat treatments 
with the intent to promote hyperemia, but 
with disregard of the fact that it raises the 
local metabolism so as to create a need for 
more blood while an appreciable increase of 
flow through the rigid arteries is impossible. 
As it has become recognized- that the 
temperature of the feet under normal con- 
ditions is commonly lower than that of the 
central parts of the body, the possible 
dangers of warming arteriosclerotic ex- 
tremities to a point equalling or exceeding 
the rectal temperature can be better 


appreciated. These simple relations be- 
tween local metabolism and blood supply 
explain the thermal sensitiveness of the 
tissues in vascular disease, for example, the 
burns from water bottles or electric pads, 
and the case which I have mentioned else- 
where of gangrene in the feet of a diabetic 
from a Turkish bath which was not uncom- 
fortablj- hot to other persons. Nevertheless, 
heat is valuable in the treatment of some 
cases of gangrene and for years I have tried 
vainly to obtain facilities for what may be a 
more rational mode of administration. 
Tests may perhaps be devised to distin- 
guish cases which are suitable for heat or 
cold, respectivefy, but one simple and 
fairly' decisive test is the patient’s comfort. 
Regardless of any theory, an increase of 
pain or discomfort by cold may be regarded 
as a contraindication to any' prolonged use 
of it. On the other hand insufficient atten- 
tion may' have been paid heretofore to 
complaints of burning sensations and of 
increased discomfort with heat applications 
or even with warm coverings. Cold may be 
acceptable to some patients either because 
of insensibility of the nerves or because it 
actually' relieves pain. 

It is made clear in the useful classifica- 
tion of Williams and O’Kane’^^ that the 
designation of diabetic gangrene covers 
cases ranging from practically pure arterio- 
sclerosis at one extreme to practically pure 
infection at the other extreme, but the vast 
majority are mixed in varying degrees. 
Therefore, the possible effects of thermal 
changes should be estimated in relation to 
these two factors. 

(a) Arteriosclerosis. There is a radical 
difference between a ligated limb and one 
with a normal blood supply. The circula- 
tory reaction in the latter is one of the 
important objects and aids in physicother- 
apy, but at the same time it limits the 
ability to produce artificial temperature 
changes in the deep tissue. In proportion as 
arteriosclerosis is present the condition 
approaches closer to that of the ligated 
limb, and external applications can warm 
or chill the tissues through and through 
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with unusual ease. The small trickle of 
blood does not provide the usual efficient 
temperature regulation; on the contrary 
the blood itself can be heated or cooled 
along with the tissues. Accordingly, ad- 
vanced arteriosclerosis creates a remarkable 
condition in which the local metabolism in 
certain parts of the body is subject to the 
environmental temperature almost as defi- 
nitely as the metabolism of a frog. Omitting 
theoretical discussions of this interesting 
condition, the practical statement can be 
made that reduced temperatures seem to 
be well tolerated for considerable periods 
when the cases and conditions are properly 
chosen; fears concerning reduced blood 
flow or other dangers have not yet material- 
ized, and the progress of arteriosclerotic 
gangrene may possibly sometimes be de- 
layed. On the other hand, the case record 
included in this paper proves that a severe 
process of this type may continue to ad- 
vance in spite of the attempt to reduce the 
tissue metabolism to correspond to the 
reduced blood supply. A definite opinion 
must, therefore, be withheld pending fuller 
e.\perience. Furthermore the incurability 
and possible progressiveness of arterio- 
sclerosis limit the possibilities. 

(6) Injection. Arteriosclerosis creates an 
opportunity which is practical!}- unob- 
tainable in tissues with a normal blood 
supply, namely, the ability to make a 
through-and-through reduction of tem- 
perature low enough to arrest activities of 
pathogenic bacteria. Some facts bearing on 
this condition are stated elsewhere. The 
usefulness for the conservative treatment 
of diabetic gangrene is not a matter for 
theoretical hope or condemnation but must 
remain to be decided by longer experience. 

2 . Surgical Treatment. Proper control 
of temperature can be an aid to conserva- 
tive surgery. The remarks concerning 
drainage, shock, tissue vitality, etc., in the 
first section of this paper are applicable to 
drainage treatment without amputation or 
the more conservative forms of amputa- 
tion. An example may be the prevention of 
failures of healing with plastic types of 


operation. Likewise the opportunity for 
amputations through the calf may be 
enlarged. The present discussion, however, 
will go further into the problem of surgical 
mortality in critical cases. Two of the 
principal forms of emergency will be con- 
sidered as examples. 

Fubixinathig Injections. Retention of a 
hopelessly infected leg may mean certain 
death, while amputation often carries 
extreme risk from shock alone or from 
lowering of resistance to a beginning 
systemic infection. New and old uses of 
cold may be distinguished as follows: (a) 
Ice bags for various purposes have long 
been familiar, and some of the older sur- 
geons occasionally packed infected limbs 
in ice. (b) Dr. Temple Fay and collabor- 
ators®' opened a new epoch not only with 
more efficient means of local chilling but 
also with the brilliant and daring discovery 
of general systemic refrigeration, as a 
broad biological approach to problems in- 
clusive of cancer, pain and infection. These 
striking contributions should be more 
highly appreciated and further develop- 
ments encouraged, (c) The present work 
had a different and narrower origin. Its 
distinctive original feature is the use of 
the tourniquet with cold. In other respects 
it is an adaptation of previously known 
principles. 

The existing situation today is that in 
the most desperate cases surgeons cus- 
tomarily take the risk of a high amputation 
or else let the patient die as inoperable. It 
is clear that refrigeration offers an alter- 
native, and the use of a tourniquet can 
add all the advantages of operation with- 
out the shock. The simple packing in ice 
will often transform both local and general 
conditions and may check pain and the 
advance of sepsis for perhaps several days. 
When necessary, the tourniquet can give a 
still more decisive • result, obviating the 
need of morphine and the waste of time 
and strength in preparing for operation. If 
applied promptly by anybody on the resi- 
dent staff, it will within a few hours 
permit of amputation without an anes- 



American Journal of Surgery 


Allen — Surgery' of Limbs 


May, 1941 


thetic and with minimal shock. If the 
condition is so extreme as to make any 
operation inadvisable, the limb can be left 
for a few days or can be harmlessly ampu- 
tated or disarticulated anywhere below the 
tourniquet in order to reduce the mass to be 
kept refrigerated. The time for the finished 
amputation can then be selected according 
to the patient’s strength. 

It is important to warn that when a 
tourniquet has been in place for one to 
several daj^s, it must never be removed or 
allowed to slip. An excessively rapid and 
fatal intoxication may result. At the proper 
time another tourniquet may be applied a 
few inches above the original one, and after 
the few hours necessary for anesthesia the 
amputation may be performed a little 
above the original tourniquet. 

Amputations oj Election. Somewhat less 
urgent but more numerous are the cases of 
lower grade infection or of dry gangrene. 
At present there is only a minor difference 
in judgment concerning a few of these 
cases, whether to get rid of the focus of 
intoxication bj’^ a preliminary low guillotine 
operation (McKittrick) or to make a 
finished procedure in one stage. The end in 
view is nearly always the same, namely, a 
thigh amputation. Statistical results are 
comparatively good in a few institutions 
having the advantages of special skill and 
organization. The fact remains that the 
great mass of these cases are treated in 
public hospitals, where the deplorably high 
mortality is accounted for not only by the 
possible lack of specialization but also by 
the wretched average state of the clientele. 
The age and complications in many of 
these cases will create a considerable 
mortality regardless of any medical or 
surgical efforts. We may, however, distin- 
guish a certain large nucleus of mortality 
which is due to enforced major amputa- 
tions upon poor risk subjects. The elemen- 
tary facts can be further analyzed as 
follows : 

First, the risks of high amputation are 
taken because of the proof through long 
experience that low amputation wounds 


generally will not heal. But gangrene nearly 
ahva3's starts in the feet. Except in a small 
minority, the indications are that all tissues 
above the ankle could have remained safe 
throughout life had there been no trouble 
in the foot. In fact, the rules for care of the 
feet stressed by Joslin and all other writers 
are based on the assumption that preven- 
tion of small injuries and infections will 
often allow the feet also to survive without 
gangrene. Therefore, the failure of tissue 
survival after operations anywhere below 
the thigh must be due to something con- 
nected with the operation. 

Second, this operative injury may be 
subdivided into the factors of local shock, 
infection and edema. Accessory causes of 
trouble have been: (a) too high local 
temperature, due either to artificial heat or 
unduly warm dressings and coverings; (b) 
the abuse of saline infusions, for in the zeal 
to provide circulating fluid it has been 
forgotten that salt solution increases the 
tendency to local edema, and the pressure 
of edema upon capillaries is a cause of 
disaster with feeble circulation. The tissues 
which could survive if uninjured are unable 
to withstand this multiple damage. It has 
already been explained that refrigeration 
combats all of these factors and will thus 
conduce to healing after conservative 
operations. 

Third, the rules for amputation sites for 
the best functional results in favorable 
cases are not the object of this discussion. 
The one point for consideration is the sav- 
ing of life in the worst cases. Concerning 
these arteriosclerotics the radical thesis 
may be proposed, at least for debate, that 
surgeons directly cause manj'- deaths by 
clinging to the traditional practice of 
amputating through the thick bellies of 
muscles in the thigh or calf. Because the 
foot is a complex of structures supplied bj' 
the smallest arterial branches, amputations 
anj'where in it are recognized as not feasi- 
ble except in the small minority of casK 
with best circulation. But amputations m 
the supposed!}' forbidden zone of the lower 
half or third of the tibia can be defended 
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in comparison with the traditional elective 
sites by the following arguments: 

(a) The smallest wound produces the 
least shock and should also be the easiest to 
heal. 

(b) The muscle masses possess the 
largest blood supply for the very reason 
that they demand the most blood. There- 
fore, they slough easily with a deficient 
blood supply and the necrosis of these large 
flaps is ruinous. Shock is maximal. 

(c) The usual amputations below the 
knee have the above disadvantages, also 
the weight and pull of the calf muscles 
contribute to force the tibia through the 
skin. The small mass of the flaps near the 
ankle imposes less strain on the skin. Also 
if any sloughing occurs, there is a chance to 
wait for granulation and saw off the bone 
again because of the small wounds and 
small shock in these procedures. 

(d) A traditional objection is that the 
lower shin consists largely of tissue of low 
vitality. The very fact of the low vital 
activity of tendons and fascia furnishes the 
reason why they can survive with less 
circulation. 

(e) The chief argument, namely, that 
there is not enough blood supply in the 
ankle region, may often be untrue. The 
bone, which composes most of the diameter, 
has its own blood supply for its own small 
needs, and practically never sloughs pri- 
marily. As was previously explained, there 
is ordinarily enough blood supply not only 
for the scanty soft tissues of the shin but 
often for the larger mass of the foot, if there 
were no wound. The problem, therefore, is 
merely that of tiding over the brief period 
of the recent wound. 

(f) Particularly in shrunken arterio- 
sclerotic limbs, it can be objected that a 
lower shin stump will be pointed, tender 
and liable to ulcerate. All this is immaterial 
in comparison with saving of life. If the 
patient is never to walk, as is admittedly 
true with a large proportion of thigh 
amputations in senility, there is a minimal 
chance of trouble with any stump. But 
walking does not demand that the stump 


end shall bear weight or be chafed; and 
with a suitable prosthesis for carrying 
weight on the bony expansions about the 
knee there should be more chance of walk- 
ing, and of better walking, than with thigh 
amputations. 

(g) The possibility that the small 
atrophic stump may be subject to neuritis 
or to further gangrene as a result of progres- 
sive arteriosclerosis cannot be settled in 
advanee, but such risks seem small in com- 
parison with existing dangers in these cases. 

The general import of this argument is 
that refrigeration can reduce surgical 
mortality by reducing the number of en- 
forced majbr operations as well as by 
making them more easily borne. Actual 
experience to date indicates that the 
best amputation as a rule is, according to 
the individual case requirements, either of 
the Callender type or else in the lower part 
of the calf muscles, in both instances avoid- 
ing the largest muscle masses. 

CASE REPORT 

The following case, though finally fatal, 
illustrates certain uses of reduced tempera- 
ture in an advanced and somewhat atypical 
case of arteriosclerosis: 

A housewife, of an age unknown to herself or 
family but obviously senile, was seen Septem- 
ber 9, 1940, in bed on account of severe pain in 
the great toe of the right foot. Moderate dis- 
coloration when dependent and other clinical 
signs of arterial obstruction were present. No 
pulsations were palpable in the popliteal artery 
of either leg or anywhere below. Subsequent!}" 
two consultants made oscillometric tests, which 
showed slight pulsations in the thighs, ex- 
tremely slight just below the knee, and nothing 
lower down. 

The history was the familiar one of glycosuria 
known and neglected for fifteen years, with 
good general feelings and no loss of weight. The 
more recent years included one “heart attack,” 
one psychosis for several weeks following opera- 
tion, and one incipient gangrene of the right 
foot cured without stopping of glycosuria. One 
physician previously consulted for the present 
attack refused to give insulin because of moder- 
ate indications of coronary disease in the 
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electrocardiogram. Routine examinations of the 
heart and other organs u-ere negative. 

The diet was onlj’^ slightly changed in quan- 
tity but was weighed to keep it uniform. The 
urine and blood were made normal by means of 
insulin, which at one time reached a maximum 
of 60 units divided into four doses daily. With 
fractionation of the carbohydrate allowance 
there were no hypoglycemic or cardiac attacks. 

The control of the diabetes gave quick relief 
of pain, but the case was exceptional in that this 
improvement was brief and the further progress 
seemed unaffected. Another short period of 
relief was given by nitroglycerin, and after that 
bj' various sedatives. Vitamins seemed not 
indicated but were tried briefi}' in vain. 
Warmth was tried in the form of mild artificial 
heat or merely warm coverings, but the patient 
resisted them as increasing the pain at all 
stages. Ice bags were welcomed and gave full 
relief for a few days but later had little effect. 
The pain increased in extent and especial^ in 
intensity, without any sign of gangrene, until it 
dangerously exhausted the patient’s strength 
and she begged for amputation. 

Instead, it was ascertained that novocaine 
injections of the principal nerves stopped all 
pain for a few hours. Accordingly it was decided 
to risk a trial of nerve section. Using novocaine, 
Dr. J. J. Nutt, on October 31, sectioned the 
anterior tibial and musculocutaneous nerv'es in 
the upper calf and the posterior tibial 
another short incision behind the malleolus. 
The posterior tibial artery was found to be a 
hard bloodless cord and the cut tissues did not 
bleed appreciably. The slight operation was 
followed by nearly complete cessation of pain 
but also by complete disorientation (supposedly 
connected with the cerebral arteriosclerosis) 
and urinary incontinence followed by retention. 
The taking of nourishment was not interrupted, 
and after four weeks the disturbances cleared 
up. The principal fear was that the slightest 
separation or infection of wounds in such a leg 
would be a starting point for gangrene. There- 
fore, reduced temperature was emploj-ed from 
the outset, first with ice bags and later with 
e.xposure to a cool atmosphere. Healing oc- 
curred strictly per primam but with e.xtreme 
slowness, so that narrow lines of superficial 
crust were still present two months later. 

Meanwhile a gradual darkening began in the 
third toe and progressed to mummification, and 
this process spread to the two adjacent toes and 
then into the foot. Apprehension was felt that 


the advancing arteriosclerosis might be related 
to two unorthodox features of the treatment, 
namely, the reduced local temperature and 
salt-free diet. Therefore, tests were made which 
gave unfortunately positive results in this case, 
regardless of what maj' hold for other cases, and 
without these tests the outcome might possibly 
have been different. Two trials were made of 
keeping the leg warmlj- covered, with the result 
of an accelerated advance of the discoloration, 
also a threatening appearance of the wound 
behind the internal malleolus. On two other 
occasions salt was tried, with avoidance of 
hj-pertonic solutions which were said by the 
family to have caused serious shock in a former 
experience. On the first occasion salt was added 
to the diet ad libitum, and two liters of plain 
phj'siological saline were given by slow in- 
travenous infusion in the course of the dat'. On 
a later occasion 2 Gm. of salt were added to the 
diet and one liter of saline %vas infused. Each 
time there was an immediate appearance of 
better circulation in the foot, but after twenty- 
four hours a slight edema was present. Over 
areas adjacent to the gangrene the epidermis 
was lifted up by a slight transudation from the 
soggy tissues, and these superficiallj' blistered 
areas immediately turned black. In this wat' a 
rapid extension of gangrene occurred into the 
adjacent toes and then in the foot. 

Although the advance of the gangrene was 
not stopped, it seemed to be distinctly slower at 
low temperature. Also no infection or wet 
gangrene appeared, and the rectal temperature 
remained strictly normal throughout. When the 
discoloration extended half-way back in the 
foot on both dorsum and sole it was agreed that 
a trial of a low amputation was preferable to the 
practicallj" certain fatalitj!^ of a thigh operation. 

Therefore, on December 22, the leg was sur- 
rounded with salted ice bags from the knee 
downward, to give readings of about 5 c. on a 
thermometer inserted between bag and skin. 
A rubber tube was applied as a tourniquet 
around the calf for three hours — doubtless an 
unnecessarily long time. Dr. Robert E. Brennan 
then amputated in the lower third of the tibia, 
barely shaping the flaps and avoiding all dis- 
section. He also omitted bevelling of the tibia 
upon request, which was probablj' an 
The obliterated arteries did not bleed and the 
tissues were nearly bloodless but a few catgut 
ligatures were placed as a precaution. A veiy 
light dressing of only a few thicknesses of gauze 
was applied with ice bags arranged outside it 
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SO as to avoid pressure. The thermometer read- 
ings inside the dressings were kept at about 
I5°c. for the first twenty-four hours, and 
gradually raised to 35°c. by the end of a week. 
A rubber tube drain was withdrawn after only 
twelve hours, but a clear reddish drainage 
continued rather freely for several days until 
checked by the rise of temperature. The wound 
edges remained perfect. In spite of the small 
weight of the flaps, the sharp crest of the tibia 
made a threatening pressure point on the skin, 
which cleared up with support of a posterior 
pad and increased refrigeration anteriorly for 
two days. No physical or mental disturbance 
appeared following the operation. After one 
week, when the patient was symptom-free and 
was hoped to be out of danger, the pulse rate 
dropped suddenly to 50. A blood analysis 
showed the sugar was not low but instead had 
risen to 250 mg. Death ensued early the next 
morning, presumably from heart block. 

Figure i shows the thigh with a large fold of 
llabby tissue and the shrunken lower leg. The 
wound flaps and the point of exit of the former 
drain arc free from any trace of necrosis. The 
death appeared to be unrelated to this small 
operation. The complete healing of the neu- 
rotomy wounds and the smooth beginning of 
healing after the amputation seem to illustrate 
the possibilities in an extremely advanced stage 
of arteriosclerosis. 

MILITARY SURGERY 

Refrigeration is applicable to other con- 
ditions not handicapped by senility and 
arteriosclerosis. One of the strongest rea- 
sons for presenting the subject at this time 
is its apparent value for war wounds. 
Industrial accidents furnish a more con- 
tinuous supply of similar cases. 

The theory of shock should be considered 
with reference to the nervous and chemical 
causes. For the latter I proposed the tenta- 
tive and unsatisfactory names of histo- 
toxins and histotoxicosis. The combined 
nervous and humoral action is not inher- 
ently harmful, but rather serves to produce 
dilatation and increased permeability of 
blood vessels as the primary stage of a 
normal defense and repair. Hypothetically, 
an excess of this reaction, either absolutely 
or in relation to the available blood supply. 


may be locally injurious and warrant the 
name of local shock. The most severe and 
extensive injuries, through excessive nerv- 
ous stimulation and the flooding of the 
circulation with histotoxins, produce effects 
such as low blood pressure and abnormal 
vascular relaxation and permeability to a 
degree which may be fatal. Whatever 
progress may have been made in the treat- 
ment of any of these factors in shock, the 
pre-eminent desideratum is still prevention. 
A large number of both military and indus- 
trial wounds consist in mutilations of limbs, 
and to these the results of animal experi- 
ments are clearly applicable as follows: 

1. Emergeyicy Facilities. In warm 
weather ice is often available or can be 
specially provided. In cold weather only 
precautions against actual freezing of parts 
ma}' be needed. The chilling is so simple 
that it can be carried out by any reasonably 
intelligent nonmedical persons. 

2. Tourniquet. A tourniquet is often 
needed to stop hemorrhage, and it some- 
times remains in place for several hours 
pending surgical treatment. Histotoxins are 
produced in proportion to the mass of 
asphyxiated tissue and the duration of the 
asphyxia, and they are poured into the 
circulation upon removal of the tourniquet. 
Ligation of one entire hind leg for five hours 
is enough to kill a rat, and deaths from this 
cause alone have been reported in human 
cases. In nonfatal cases there will still be 
various degrees of reduction of strength 
and resistance. Efficient chilling prevents 
this shock effect largely or entirely, and 
also wards off local gangrene when the 
tourniquet is retained for an excessive 
length of time. 

3. Trarisportation. The transportation 
of wounded persons can be made entirel}^ 
painless as far as limb injuries are con- 
cerned. There is probably better preserva- 
tion of strength and resistance than with 
large doses of sedatives. 

4. Anesthesia. The wounded may ar- 
rive at a hospital after several hours, ready 
for immediate operation without any addi- 
tional anesthetic. 
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5. Shock. The prevention of shock be- 
fore, during and after operation was 
previously described. A caution maybe nec- 
essary concerning the time limits. Although 
it is possible theoretically to conceive of a 
preservation of ligated limbs for several 
days, any apparatus that could carry this 
theory into practice would be too compli- 
cated for emergency use. Mere external 
icing is inadequate for prolonged through- 
and-through chilling of thick limbs, notably 
the human thigh, and internal parts near 
the tourniquet may still be warm enough 
for gradual toxin formation or even necro- 
sis. Appropriate precautions should there- 
fore be taken, even to the extent of 
amputation, if a tourniquet has been in 
position perhaps for eighteen hours or 
longer. 

6. Injeclion. When any parts are po- 
tentially infected, perhaps b}' being macer- 
ated with dirt and foreign material, 
refrigeration serves the important purpose 
of holding everything in abeyance. Bacteria 
cannot grow or invade. Tissue vitality and 
resistance are preserved. In cases of exist- 
ing active infection, the animal experiments 
and a few clinical observ'ations indicate 
that ligation and refrigeration can be used 
long enough for operative anesthesia, 
without benefit and also without apparent 
harm as regards the infectious process. Any 
extreme prolongation of ligation of an 
actively infected part creates dangers of 
intoxication and death which necessitate 
precautionary amputation. 

-. Lltimate Results. The preservation 
of tissue toother with suitable temperature 
reductions in the postoperative care, should 
facilitate conscr\■ati^•e and reparative oper- 
ations and aid in avoiding amputations and 
crippling. 

The chief difiiculty will perhaps consist 
in persuading surgeons that a refrigerated 
limb, no matter ho%v cadaveric it may 
appear, actually retains vitality so as to 
oiTcr the above stated advantages; and that 
therefore one of the most revolutionary 
achievements of this method may be hoped 
for in the field of military and emergency 


surgery. A very striking case of this type is 
described by McEIvenny.^- 

EMBOUSM AND OTHER ACCIDENTS 

Embolism of a main artery is one of the 
conditions in which warming a limb is most 
disastrous. Any person present may be 
instructed as early as possible to surround 
the limb with ice. A suitable degree of 
refrigeration will be the most important 
nonoperative treatment. In case of a high 
embolism which obviously demands opera- 
tion, a physician should preferably use 
brief elevation to drain out all possible 
blood, then apply a high tourniquet to stop 
all Inflow from collateral vessels. The 
refrigeration will then have its usual effects 
in inhibiting pain, shock, tissue damage 
and intravascular thrombosis, besides per- 
mitting of operation without an added 
anesthetic. Postoperative regulation of 
temperature is also important to suit the 
individual case. Reduced temperature can 
further restrain thrombosis, necrosis and 
infection. Parts which lack circulation are 
fortunately the ones which can be most 
effectively chilled, hence they can be aided 
in survival until collateral circulation has a 
chance to develop. The method should 
make a transformation by extending the 
time limits for embolectom}* and improving 
the results. 

Refrigeration is of questionable value for 
ordinary fractures, and account must per- 
haps be taken of the increase of tissue 
rigidity by cold. For open fractures the 
previously stated principles concerning 
infection are applicable. Fractures damag- 
ing blood vessels may need treatment along 
the same lines as embolism. Fractures 
involving shock also come within the scope 
of these principles. 

In addition to the obvious uses for plastic 
and reconstructive work, it may not be 
difficult to suggest other possible applica- 
tions of refrigeration and the ideal of work- 
ing in a bloodless and shockless field. Th^ 
attempt will be made as opportunities 
permit to try further e.xtcnsions both 
experimentally and practically. 
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CONCLUSION 

Every new method must have its value 
tested, its limitations defined and its 
technic developed before it can receive an 
established status. The obstacles to in- 
vestigation heretofore, together with the 
existing military emergency, furnish the 
reasons for presenting this method before 
these requirements have been fulfilled. A 
broad statement of theories has seemed 
desirable in order to stimulate investigation 
b}^ those who have opportunities, even 
though one result of such work will doubt- 
less be to destroy some parts of the specula- 
tive structure. The essential point which 
appears to be proved is that refrigeration 
possesses real A'alue at least for some critical 
conditions. It may possibly be found suited 
for much wider applications. But there is as 
yet no proof that it can reduce the statisti- 
cal mortality from diabetic gangrene, that 
it is superior to other operative methods in 
cases permitting of free choice, or that 
there may not be some harmful results of 
the drastic chilling in contrast to the usual 
careful conservation of tissue warmth. 

Furthermore, the technic is still primi- 
tive, so that the best beneficial effects can- 
not ^’’et be realized while harmful effects may 
be magnified. For all these reasons the first 
trials may properly be limited to cases 
regarded as desperate or inoperable, and 
this experience may serve as a guide to any 
wider adoption. Fundamental studies are 


the principal need, in order that undue 
enthusiasm over a spectacular novelty may 
not be followed by disillusionment which 
may obscure an^r real value of the method. 
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OPEN SURGICAL REDUCTION OF FRACTURE DISLOCATION 
OF THE LUMBAR SPINE WITH CORD OR CAUDA 
EQUINA INVOLVEMENT 

C. Glenn Barber, m.d. 

Associate Ortliopcdic Surgeon, Lakeside I lospital 
CLEVELAND, OHIO 

T he clinical course and autopsy find- Of ninety-seven cases of compression 
ings of fracture dislocation of the fracture of the spine observ'^ed by Munro 
lumbar spine with cord or cauda and Irwin in 1935 and 1936, nine patients 
equina involvement has been described as were suffering from what appeared to be 



Fig. I Lateral view. 



Fig. IB. Anteroposterior 
roentgenograms of lum- 
bar spine of A. C., 
August 18, 1939, imme- 
diately after admission 
to hospital. 


Fig. ic. Enlargement of Figure ia 
to show more clearly the position 
of the articular processes on the 
right side of l i and 2. 


long ago and perhaps before the time of 
Guillaume Dupuyptren,'* yet in the litera- 
ture of this country and that of Great 
Britain, there is only one instance cited in 
which open surgical reduction has resulted 
in satisfactory recovery.® 

Numerous authors^-- ® ' ^ have proposed 
open reduction in fracture dislocation with 
locking of the articular processes but actual 
cases in which such a procedure has been 
done have not been included. 


definite cord or cauda equina complications 
on admission to the Infirmary. Three of 
these nine patients were subjected to open 
surgical reduction® and, in those so treated, 
one showed no change but in the other two, 
the sj^mptoms of cord complications were 
alleviated. 

Munro and Irwin state in their con- 
clusions that open operative reduction, 
though criticized because it has never yet 
“cured” a patient, appears to be a rational 
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method of treatment Avhen carried out 
early; and these authors express the hope 
that sometime a patient may be encoun- 
tered and reported in whom injury to the 
spinal cord has not been so great as to cause 
irrecoverable cord damage. Therefore, the 
following case is presented in detail. 

CASE HISTORY 

A. C., a white man aged 46 years, was ad- 
mitted to Samaritan Hospital in Ashland, Ohio, 
on the evening of August 18, 1939, following an 
automobile accident. Obviously the man had 
suffered severe spinal injuiy since the initial 
immediate examination showed an extreme 
kyphoscoliosis of the dorsolumbar region and a 
partial sensory and motor paralysis involving 
the right leg. 

During the first four hours after admission 
a gradual e.xtension of the paralysis was noted. 
At the consultation four hours after admission 
loss of motor and sensory function involved the 
entire right leg and the right half of the pero- 
neum. A bulging forward in the left lower 
quadrant of the abdomen on coughing or 
straining was the only evidence of motor in- 
volvement on this side of the body. There was, 
however, definite hypesthesia over a rather 
large elliptical area in the left inguinal region, 
of the front of the left knee and on the dorsum 
of the left foot. The patient also voided 
involuntarily. 

Anteroposterior and lateral roentgenograms 
of the spine (Figs. i.\ and ib) revealed a frac- 
ture dislocation involving the first and second 
lumbar vertebrae. The lateral view (Fig. i.a.) 
shows some although not an extreme amount of 
anterior displacement together with an oblitera- 
tion of the forward part of the intervertebral 
space and a widening of the space between the 
lamina of the two vertebrae. A compression 
fracture extending horizontally through the 
body of the second lumbar vertebra near the 
upper plate is faintly visible. In the antero- 
posterior view (Fig. ib) there is an apparent 
lateral displacement to the right of the first on 
the second lumbar vertebra and compression of 
the right side of the body of the second lumbar 
vertebra. 

Open operative reduction at this time seemed 
inadvisable and perhaps unnecessary if reduc- 
tion of the lateral displacement could otherwise 
be accomplished. The principal obstruction to 
reduction seemed to be the position of dis- 


placement of the adjoining articular processes 
on the right side of the involved vertebrae. The 
tip of the inferior process of l i appeared to be 



Fig. 2. Drawing of posterior view of l i and 2 
to illustrate the position of displacement of 
the involved segments as interpreted from 
the roentgenogram (Fig. i c). 

resting securely and a little lateral to the high- 
est point of the tip of the superior articular 
process of l 2. (Figs. 2 and 3.) We believed the 
displacement could be favorably corrected bj' 
manipulation if it were undertaken carefully. 

Scopalimine-morphine analgesia was used. 
After slight flexion away from the partially 
locked articular processes an attempt was made 
to derotate them from their fixed position. This 
was followed by traction and hyperextension. 
A complete disappearance of the apparent 
deformity resulted and, after a few hours, the 
patient stated that he felt greatly relieved. 
He voided involuntarily twice following the 
manipulation but bladder control returned 
thereafter. 

Roentgenograms (Figs. 4A and 43), made on 
August 19, 1939, the day after admission, show 
the change produced by the attempt at closed 
reduction. The lateral view (Fig. 4 a) shows a 
seemingly favorable replacement of the forward 
dislocation of the adjacent bodies. The fracture 
line through the body of l 2, near its upper 
plate, is here more apparent than in Figure ia 
and the compression appears to have been 
reduced. The anteroposterior view (Fig. 4B) 
indicates that there was little, if any, change in 
the lateral displacement as the result of the 
attempted reduction, and that any further 



240 Amenc.m Journal of SurRcry Barbcf FmCtUrC DisloCatioil 


Mat, 1941 


attempt at closed reduction would be dangerous plane as the right superior articular process of 
and \NJtiiout benefit. The right inferior articular l 2, and the latter was securely placed between 
process of the first lumbar vertebra has been the inferior articular processes of l i (Figs. 4B 



Fig. 3 a. Lateral view. Fig. jb. Anteroposterior roentgeno- 

grams of lumbar spine of A. C., 
August 19, 1939, the day foUowing 
attempt at closed reduction. 


forced downward along the lateral side of the 
right superior articular process of the second 
lurnbar vertebra so that the two inferior 
articular processes of l i are riding astride the 
right superior articular process of l 2 (Fig. 5), 
the lateral^ displacement being thereby locked 
in this position. That some compression of the 
right half of the upper plate of l 2 is still present 
is shown in Figure 4B. 

It was now apparent that an open operation 
offered the onlj’’ means bj’’ which reduction 
could be accomplished and a chance for recov- 
er}^ attained. The local as well as the general 
condition of the patient necessitated that 
surgical reduction be delayed until August 27, 
nine days after the injury. 

Under local anesthesia the spinous processes 
of the involved vertebrae were exposed through 
a cun^ed incision passing to their left. An 
irregular tear which had completely divided 
the supraspinous and interspinous ligaments 
extended laterally to involve the lumbar fascia 
beyond the area of exposure. Extensive damage 
to the left latissimus dorsi and sacrospinalis 
rnuscles had resulted in ividespread e.xtravasa- 
tion of blood which had become organized. 
HThe spinous process of l i was displaced 
laterally so that it was in the same longitudinal 


and 5) preventing rotation. By grasping the 
spinous processes of the involved vertebrae with 
boneholding forceps it was found that their 
longitudinal position could be appreciably 
changed bj- slight traction but not enough to 
disengage the articular processes. \Vhen the 
spine was flexed by lowering the ends of the 
operating table and an instrument placed 
between the spinous processes to steady and 
help direct the procedure (Fig. 6), reduction 
was accomplished with surprisingK’ little force. 
As a precautionary measure, to prevent redis- 
location, the spinous processes of the involved 
vertebrae were secured in position bj' a piece 
of surgical wire passed through drill holes. The 
operative wound was closed without drainage 
and a plaster of Paris shell was then moulded 
to the patient’s back. 

Postoperative roentgenograms (Figs. 7 -^ 
and 7 b) show the degree of correction attained. 
The lateral view shows a perceptible backward 
displacement of the first on the second lumbar 
vertebra. In the anteroposterior view (Fig- 7^) 
complete reduction of the lateral displacement 
obtains. The surgical wire placed through the 
spinous processes is seen in both views. 

During the two weeks following the injur}', 
except for a sensation of coldness, there was 
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complete paralysis of the entire right leg. About 
the end of the third week, evidence of the 
return of muscle power in the toes was noted. 



Fig. 4-^. Drawing of posterior view of l i and 2 
showing the position of displaeement as inter- 
preted from tlie roentgenogram (Fig. 3n). 


By the end of tlie fourth week the patient could 
abduct but not adduct tlie entire limb. Gradual 
return of motor and sensory function continued; 
the hypesthesia of the left big toe, left knee cap 
and left inguinal region disappeared more 
slowly than that of other parts. 

Ten daj^s after operation, when the tension 
sutures were removed, there was a separation 
of the wound with a persistent discharge of a 
small amount of serous fluid. This was attrib- 
uted to the surgical wire placed through the 
spinous processes. On December lo, 1939, this 
wire was removed and three weeks later the 
wound was entirely healed. The patient, now 
wearing body cast, was discharged from the 
hospital on December 23, 1939. 

On February 19, 1940, e.\actly six months 
after the date of his injury the patient began 
sitting up and nine days later he stood up for 
the first time. By March 1 1, 1940, he was walk- 
ing unaided and came to the table for his meals; 
the following week he went up and down 
stairs. On March 21, 1940, the body cast was 
removed and a back brace applied. Enemas 
were discontinued this same day and have been 
resorted to only occasionally since. 

The patient’s activities have gradually in- 
creased. During the month of April he was able 
to walk a distance of four miles without fatigue 
and on May 18, 1940, he drove his automobile 
lor the first time. 


On May 31, 1940, physical examination of 
this patient revealed the following conditions: 
He was still wearing a back brace (Fig. 8) 



Fig. 4b. Drawing of l i and 2 to illustrate the 
manner in which reduction was aided. 


except at night. His operative wound was well 
healed. (Fig. 9.) Although motions of his 
lumbar spine were somewhat limited there was 
no pain or discomfort on motion. By slightly 
bending his knees he could stoop over to pick 
up objects from the floor (Fig. 10) as easilj’^ now 
as he could before his injury. There was some 
weakness of his right leg but it would withstand 
his body weight even when the knee was flexed 
45 degrees or more. (Fig. ii.) His right calf 
measured i2j-< inches, the left 125^; right thigh, 
19 inches and the left 20 ^. The right Achilles 
and patellar tendon reflexes were less active 
than were those on the left side. Some weakness 
of the left lower abdominal muscles, evidenced 
by a slight bulging on coughing or straining, is 
still present. An area of hypesthesia, somewhat 
elliptical in shape and measuring about 2 to 
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4 inches is still present in the left inguinal region four of seventy cases of fracture and dis- 
lateral to the mons pubis. The front of the left location of the thoracic and lumbar verte- 
knee, the medial side and dorsum of the left bral bodies. 



Fig. 5 Lateral view. Fic. jb. Anteroposterior roentgeno- 


grams of lumbar spine of A. C., 
September 5, i939, showing the 
degree of postoperative reduction. 


big toe, the dorsum of the second, third and 
medial half of the fourth toes of the left foot 
are still h}'pesthetie. 

The position and condition of the involved 
vertebrae at the present time is shown in 
Figures i2a and i2b. In the lateral view 
(Fig. i2a) the backward displacement of the 
upper on the lower segment is even more notice- 
able than in Figure ~a. Hypertrophic bone 
anterior to the bodies of l i and l 2 bridges 
these two vertebrae. In the anteroposterior 
view' (Fig. i 2 b) hj'pertrophic bone, more abun- 
dant on the right than on the left, is seen at the 
lateral sides of the involved vertebrae, extend- 
ing continuously between them. A slight lateral 
displacement to the right of l i on l 2 has 
occurred. 

DISCUSSION AND SUMMARY 

Fracture dislocation of the thoracic and 
lumbar spine with cord or cauda equina 
involvement, although not common, is bv 
no means rare.--® Even though there is no 
evidence of cord or root pressure imme- 
diately following the accident, paralysis 
may develop as a result of treatment, a 
circumstance experienced by Rogers® in 


Since the four cases in which cord in- 
volvement foJIotved manipulation showed 
either a crushing fracture of the posterior 
wail of the vertebral body or fracture dis- 
location, Rogers divides his cases from the 
standpoint of cord hazard into two groups; 
the safe and the dangerous. In the safe 
group he includes all vertebral bodj' frac- 
tures which do not involve the posterior 
wall of the centrum, probably over 90 per 
cent. The dangerous group includes all 
dislocations and all fractures involving the 
posterior wall of the centrum. 

In the case reported by Rogers® in which 
open surgical reduction w'as performed 
there had been little or no evidence of root 
pressure for a day after the accident. 
“Slowlj- spreading paralysis then developed 
in scattered groups in both lower extremi- 
ties. On the third day during an attempt to 
effect extension bj' the usual method of 
using ankle traction and suspension with 
block and tackle supplemented by manual 
traction, the paralysis quickly changed to 
complete paralysis. Open reduction under 
local anesthesia was done the same day. 
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Fig. 6.\. A. C., back brace being worn, nine Fig. 6b. A. C., position and condition of 
months after operation. operative incision nine montiis after 

surgical reduction of fracture dislocation. 



Fig. 6c. A. C., degree of forward bending of the Fig. 6d. A. C., nine montlis after 
spine possible nine months after surgical re- surgical reduction of fracture dis- 

duction of fracture dislocation. location; muscular power of right 

leg, though still weak, can support 
body weight when knee is flexed. 
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One year later all neurological signs had 
cleared up, the patient was symptom free 
and able to engage in full pre-injury 
activities.” 


gave but a temporary feeling of success, 
however, since roentgenograms made the 
following day (Figs. 4A and 4 b) showed 
that although the compression fracture of 



Fig. 7A. Lateral view. Fig. 7b. Anteroposteiior roent- 


genogram of lumbar spine of 
A. C, May 31, 1940, to show 
condition and position of l i 
and 2 nine months after open 
surgical reduction of fracture 
dislocation. 


In the case of A. C., whose record forms 
the basis of this communication, damage to 
the spinal contents at the time of the 
accident was evident on admission to the 
hospital. During the subsequent four hours 
the paralj^sis gradually e.xtended to in\'oIve 
both lower extremities. Except for a sensa- 
tion of coldness, the right leg became com- 
pletely paralyzed, the right half of the 
peroneum anesthetic. Hypesthesia in the 
left inguinal region of the front of the left 
knee and on the dorsum of the left foot was 
also noted. 

Circumstances were most unfavorable 
for open reduction at this time, but the 
need for relief was imminent. An attempt 
bv the usual method of ankle traction and 
manipulation, a few hours after the injury, 
resulted in a complete disappearance of all 
external evidence of the deformity. The 
symptomatic relief which also followed 


the bod}' of the second lumbar vertebra as 
well as the forward displacement of the 
upper on the louver segment had been fa^ or- 
ably affected b}' the procedure, (Fig. 4 -M 
the lateral dislocation had become secure } 
locked by a change w'hich had occurred in 
the positions of the articular processes 0 
the involved vertebrae. (Fig. 4 B.) 

Even though the attempt at closed re 
duction failed in complete restitution 0 
the displaced parts (Figs. iZAand i2B),t e 
symptomatic relief thus obtained did per 
mit an extension of time to procure more 
favorable conditions for open reduction 
nine days after the injury. 

Although recovery cannot yet be con 
sidered as complete, since there is still some 
weakness evident in the lower left abciomi 
nal muscles as well as areas of hypest esia 
in the left inguinal region of the front ol t e 
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left knee and of the medial four toes, the 
patient resumed practically all of his pre- 
injury activities vithin the year following 
his injury. 

CONCLUSIONS 

1. A favorable outcome can be expected 
from open surgical reduction of fracture 
dislocation of the lumbar spine with cord or 
cauda involvement if the injury to the 
spinal contents has not been so great as to 
cause irrecoverable cord damage. 

2. Complete reduction affords the best 
chance for satisfactory recovery even in 
those cases in which the damage to the 
spinal contents appears to be extensive. 

3. Careful consideration should be given 
lo the condition of the articular processes of 
the involved vertebrae in all fracture and 
fracture dislocations of the thoracic and 
lumbar spine. If the processes arc locked in 
a dislocated position, open operative reduc- 
tion should be done as soon as the patient’s 
condition will permit doing so with safety. 

4. If it is apparent that the articular 
processes might lock on extension, great 
care must be exercised in any attempt at 
closed reduction, and should not be re- 
sorted to except when the need for reduc- 
tion is imminent and circumstances will not 
permit open reduction. 

5. Even when no evidence of cord or root 
pressure is present immediately following 
the accident, the development of paralysis, 
cither immediate or delayed, in the dan- 
gerous cases*'’ can be avoided by open 
reduction. 

6. It is conceivable that the removal of 
one or more of the involved articular 
jirocesscs may be necessary to facilitate 
reduction, but their retention when practi- 


cal should aid in the stability of the parts 
once reduction is accomplished. 

7. Because of extensive damage to soft 
structures which normally retain the verte- 
brae in position, measures to prevent 
redislocation, particularly the slipping 
backward of the upper on the lower spinal 
segment, should be instituted and con- 
tinued until healing is secure. In the case 
here reported a piece of surgical wire passed 
through the spinous processes together 
with a posterior shell proved practically 
adequate for this purpose, but did permit 
some displacement as evidenced by the 
roentgenograms. (Figs. i2a and i2b.) (A 
strong absorbable suture and a well applied 
body cast may have served better to 
prevent the slight redislocation which did 
occur; this would also have avoided the 
additional operation for the removal of the 
wire suture.) 
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E PHRIAM McDowell opened the 
field of abdominal surgery when he 
removed an ovarian tumor from a 
woman in 1809. This was done on the 
kitchen table in his home at Danville, 
Kentucky. Since this notable operation, 
there have been many abdominal explora- 
tions in which the chief object has been to 
investigate and remove, if possible, tumors 
of the ovary. There are numerous types or 
kinds of such tumors and manj' different 
ways of classifying these new grotrths, but 
A this paper is to consider on!}' one tumor of 
the ovary, namely, the papillary cystadeno- 
carcinoma. This term is a descriptive one 
used by the majority of men in referring to 
this type of tumor and is perhaps the best 
known of the names for it. As used in this 
paper it includes the papillary adenocarci- 
nonaa and the carcinomatous cystadenoma, 
papillarj" and mixed, of Broder’s clas- 
^fication as listed by Counseller and 
Desjardins,” 

It IS not the purpose of this paper to 
reclassify this tumor or to try to fit it into 
any one of the numerous classifications of 
marian tumors. It is, rather, purposed to 
discuss papillary cystadenocarcinoma of 
the ovary, stressing in particular the 
treatment. 

For the purpose of investigation and 
stud3^ the records of the Guthrie Clinic and 
Robert Packer Hospital have been used, 
going back to June i, 1927. There have 
beeri thirtj'’ cases of papillarji cji^stadeno- 
carcinoma which can be used in this study. 
Only those cases are reviewed in which 
there was a definite pathological diagnosis 
made on evidence as shown by operation or 
necropsy including microscopic verifica- 
tion. There were other cases in the files 

* Cases taken from the records of the Guthrie Clinic 


with a clinical diagnosis of papiiiar}* cyst- 
adenocarcinoma which lacked pathological 
diagnosis because the\' had not as yet come 
to operation or necrops}'. For this reason 
the\’^ were not included in the present series. 

ETIOLOGICAL FACTORS 

Papillary cystadenocarcinoma of the 
ovarj- arises from epithelial structures 
found within the ovar}". Goodall” has 
shown that the ovary contains man}' of 
these epithelial structures, all of which are 
derived from a common source — the germi- 
nal epithelium. Counseller® speaks of these 
as undeveloped cells and embrj'onic rests, 
showing that the}- arise from the surface of 
the ovary. Because nothing in the human 
bod}' can equal the metaplastic powers 
of the germinal epithelium and because 
the ovary undergoes numerous physical 
changes from puberty to the menopause, it 
is not hard to understand why it is such a 
common seat of malignant change. How- 
ever, it is more difficult to understand in 
some cases why it assumes the papillary 
type of grow-th w-ith which we are interested 
in this paper. 

Taylor®® in a study of malignant tumors 
of the ovar}', describes two methods for the 
formation of the papillary growths. The 
first is a simple sprouting of the epithelium 
which carries connective tissue and blood 
''dtb it. The second method is by the 
formation of multiple glands which dilate 
until the partitions rupture. Broken ends 
thus form projecting papillae. The first 
may be of an}' size and usually has a 
cauliflow'er-like appearance w'ith a small 
base or pedicle. It is this type w-hich pro- 
jects on the surface of the tumor in some 

and Robert Packer Hospital, Sayre, Pennsylvania. 
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cases. The second is more strand-like and is 
usually found on the inside of the tumor. 

Bernstein,® in a study of over i,ooo cases 
of operations for ovarian tumors, has shown 
that papillary cystadenocarcinoma is the 
most frequent type of malignancy of the 
ovary. In general this agrees with the ob- 
servations of other workers although his 
figure of 85.5 per cent is much higher than 
that found in the other groups of cases. 
Bernstein® shows that of all new growths of 
the ovary, benign and malignant, 15 per 
cent are papillary cystadenocarcinoma. 
Taylor®® says that approximately one-half 
of all serous epithelial tumors of the ovax'y 
are papillary in nature and one-half of 
these are malignant. 

In 245 cases of papillary cystadenocarci- 
noma, Moench®® found the average age to 
be 46.9 years; in his series the oldest was 
seventy-three years and the youngest six- 
teen years. Only twenty-nine of his group 
were single but of the married women there 
were seventy-three who had no children so 
that the nonparous group totaled 102 pa- 
tients or 40.2 per cent and the parous group 
1 52 or 59.8 per cent. These figures may well 
be taken as representative of this type of 
tumor. Bell, Blair, and Datnow- also 
showed that the majority occur in parous 
women. They group the largest number 
of ovarian neoplasms between the ages of 
twenty-four and fifty years and speak of 
this as the “period of reproductive involu- 
tion.” It is at this time in life that there is 
perhaps the most marked change in the 
structure and function of the ovaries. If the 
metaplastic powers of the epithelium are 
going to manifest themselves by producing 
a new growth, it would be most likely to 
come at this period. In the thirty case 
histories reviewed here, it was found that 
the ages vary vetween thirty-one and 
seventy-seven with an average age of 52.9 
years. Table 1 shows the grouping of these. 

Many have said that there is no definite 
relation between carcinoma of the ovarj* 
and other carcinomas. While it is true that 
there may be two lesions, both malignant, 
in one individual, this does not often occur. 


It is interesting that in this small group of 
thirty cases there were five patients or 16.6 
per cent who either had or have had a 
carcinomatous lesion elsewhere in the body. 
There were three cases with carcinoma of 
the breast. Two of these patients had the 
breast lesion at the time the ovarian pathol- 
ogy was found. The other patient had had 
a radical mastectomy for carcinoma five 
and one-half years previous to the finding 
of the pelvic pathology. Of the other two 
patients with carcinoma elsewhere, one had 
had surgery for “carcinoma of the bowel” 
seventeen years previous and in the other 
an adenocarcinoma of the rectum was dis- 
covered one month after operation for the 
papillary cystadenocarcinoma. In spite of 
the presence of three breast carcinomas in 
this group it is believed that there is no 
relation between papillary cystadenocarci- 
noma of the ovary and carcinoma of the 
breast. 


Table i 

AGE GROUPS 


Ages Years 

Number 

Per Cent 
of Total 

30-39 inci 

3 

10 

40-49 incI 

5 

16.6 

50-59 inci i 

1 t 5 

1 50 

60-69 

5 

16.6 

70-79 inci 

i 

1 2 

i i 

6.6 


Racial incidence seems to point to the 
greatest number of these cases being in the 
white race but no definite figures were 
found to substantiate it. All of the cases in 
this Clinic were in white females but the 
area from which the patients were drawn 
has a much smaller colored population than 
many other areas. 

SYiMPTO.MS 

The complaints of these patients are mild 
and insidious in onset. It is for this reason 
that so often the patients are first seen in a 
late stage of the disease. Were the symp- 
toms more severe or were there more 
definite changes in the menstrual periods of 
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did not begin to menstruate until fifteen 
years or later. The average age in his group 
was 13.9 years. He studied normals in 
gynecologic patients by taking nine groups 
of 100 cases each and found that from 1 5 to 
35 per cent of the patients began men- 
struating at fifteen vears or later. The 
average for the nine groups (900 patients) 
was approximately 28 per cent starting at 
fifteen years or later. With these normals in 
mind one cannot attach any significance to 
the age of onset of menstruation. 

Backache is a rather common symptom 
but is so common in many of the pelvic 
disorders of women that no clinical signifi- 
cance can be given to it. Those patients in 
whom there is considerable enlargement of 
one or both ovaries seem to have more of 
this discomfort than the other patients. 

Some patients may have been conscious 
of a mass for weeks but had not sought 
relief until a more sudden diffuse abdomi- 
nal enlargement was noticed. The onset of 
metastasis can often be judged by this 
sudden enlargement of the abdomen due to 
ascites. Because of its significance, it is onl}' 
too frequently found. However, not all 
patients with fluid will have metastases to 
the peritoneum, nor will all patients with 
metastases show fluid in the abdomen. 

The weights of the patients in this series 
were not recorded in all instances nor was a 
change of weight mentioned frequently. In 
seven patients there was a definite history 
of weight loss but this was late in the course 
of the disease as shown by operation. Asso- 
ciated with the weight changes was some 
degree of general malaise and ill feeling. 

Other symptoms such as bladder irrita- 
tion and respiratory complaints are infre- 
quently seen. These can usually be attrib- 
uted to direct pressure by the tumor mass 
as it enlarges or by the general abdominal 
pressure of ascites. The bladder symptoms 
of dysuria, frequently and urgency are 
usually mild. 

Gastric symptoms such as anorexia, nau- 
sea and vomiting occasionally do occur. 
The anorexia usually accompanies the 
malaise and other general symptoms. 


FINDINGS AND DIAGNOSIS 

The findings on physical examination 
associated with the history and the symp- 
toms will lead one to make a diagnosis of 
carcinoma of the ovary. However, the 
distinction between papillary cystadeno- 
carcinoma and other malignancies may be 
more difficult. All malignancies of the 
ovary are not as rapidly growing as is this 
condition. A rapidly growing tumor with a 
short history associated with bilateral in- 
volvement and ascites might well be diag- 
nosed as papillary cystadenocarcinoma. 

There will usually be a palpable, some- 
what tender mass in one or both lower 
quadrants on abdominal examination. On 
vaginal examination, the occurrence of a 
mass is constant. It is usuall}' found sepa- 
rated from the uterus and in early cases is 
movable, later becoming fixed. It may be 
smooth and rounded but most commonly is 
nodular and irregular. It rises well up out 
of the pelvis to a level of the umbilicus or 
above. Often the involvement is bilateral. 
A very early involvement and one which is 
not frequently seen may show a little en- 
largement of only one ovary. Occasionally, 
one will find a generalized carcinomatosis 
with the pelvis filled with a large fixed mass 
in which no organs are definitely palpable. 
In these cases there is usually a great deal 
of omental and peritoneal involvement and 
nodules can be felt throughout the abdo- 
men. The uterus in the average case is 
unchanged except for some displacement. 
Of the histories reviewed in this Clinic 100 
per cent showed some degree of pelvic mass 
either on pelvic or abdominal examination 
or both. 

In the majority of cases there was evi- 
dence on examination of bilateral involve- 
ment yet in a few of these it was found at 
operation that the one ovary had extended 
across the midline, the other not being 
grossly involved. Vaginal examination often 
clears up unusual abdominal findings. 
Clinically, one cannot always say that there 
is or is not bilateral involvement. Postoper- 
ative examination of the clinically un- 
involved ovary will often reveal small 
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papillomas, microscopically demonstrating 
malignant cells. 

Ascites will often mask the findings on 
abdominal palpation and make the pelvic 
structures hard to feel on vaginal examina- 
tion. When present in association with a 
pelvic mass, it points quite definitelj' to 
malignancy with peritoneal metastasis. 
Boyd“ points out that bloody ascitic fluid in 
a female should always suggest the possi- 
bility of carcinoma of the ovary. Abdomi- 
nal paracentesis should be done so as to 
picture more clearly by palpation the con- 
dition of the pelvic organ. A specimen of 
the ascitic fluid should be sent to the 
laboratory for microscopic study. A posi- 
tive diagnosis of malignancj' is made if the 
malignant cells are found in the centrifuged 
specimen. When present they rule out 
ascites of nephritis, hepatitis or cardiac 
failure." 

Peritoneoscopy may prove to be of some 
value in diagnosing obscure cases in which 
the patient either refuses surgery or is in no 
condition to stand an operative procedure. 
In some selected cases it could be used to 
determine the advisabilitj^ of roentgeno- 
therapy before a major surgical procedure. 
Ruddock^- made the diagnosis forty-four 
times in a series of 900 peritoneoscopies 
done for various conditions. 

Other findings and studies are of little 
additional help except to inform the ex- 
aminer of the exact physical condition of 
the patient. The blood count is practically 
unaltered except for a frequent elevation 


diagnosis of papillary cj'stadenocarcinoma 
was made and later proved by necropsy. 
Usually, however, the primary lesion is 
detected even in the presence of metastasis. 

PATHOLOGY 

This lesion represents one in which there 
may be varying degrees of malignancy. 
Most pathologists agree that some types of 
papillary cysts of the ovar}^ are not malig- 
nant. Again it is not the purpose of this 
paper to go into detail on the discussion of 
this point. All the cases reviewed are malig- 
nant papillary growths. However, various 
authors believe that those growths which 
appear to be benign will also contain some 
malignant tissue. If it were possible to 
make serial sections of all these tumors and 
study them carefully, there would be a 
larger number of the seemingly benign 
growths which would be found to be 
malignant. Taylor®® says that ovarian 
cysts, even when believed to be benign, 
must be tentatively regarded as precancer- 
ous and removed as soon as possible, for 
papillary processes may be on the inside or 
on the point of developing. Counseller and 
Desjardins^ in a review of all adnexal cysts 
and neoplasms state that “if the cyst 
[cystadenoma of the ovary] contains papil- 
lary growths, it is definitely malignant. 
Hawk^® is of the same opinion. Norris and 
Vogt®® state that “of benign tumors a defi- 
nite proportion, particularly of the cystade- 
noma, would have become carcinomatous 
if removal had not been undertaken. 


of the leukocytes. In those patients giving 
a history of malaise and loss of weight there 
is usually a moderate degree of secondary 
anemia. Norris and Vogt®® summarize the 
important symptoms of malignancy as 
ascites, rapidity of growth, bilateral in- 
volvement (50 per cent), fixation of the 
mass, nodular feel and general sj'mptoms of 
loss of weight, anorexia and cachexia. 

Frost'"' has reported the case of a patient 
in whom there was found a generalized 
carcinomatosis but no primary lesion could 
be demonstrated until eventually a growth 
in the pelvis became distinct and the 


Papillary cystadenocarclnoma grows rap- 
idly and metastasizes early. It is much 
more likely to be bilateral than any other 
ovarian tumor. Pfanenstiel, as quoted bj 
Taylor®® says that 66 per cent of papillaO 
malignant tumors are bilateral. Prentice 
suggested that the contralateral ovar> 
should be examined in ever}' case of papil- 
lary cystadenocarclnoma for it is known 
that different grades of malignancy may be 
found on the two sides when two cysts are 
present. In this Clinic it was found that 
53.3 per cent of patients had a bilatera 
involvement. 
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Grossly, the tumor may have a rough or 
smooth surface which is multicolored, usu- 
ally of a pinkish-grey color but it may be 
whitish, reddish or yellowish exhibiting a 
wide range of histologic structure. Single 
tumors vary from adenomatous to almost 
solid and often mucinous®^ tumors but all 
show papillary growths at some point. The 
papillomas may project from the surface or 
on the inside of the tumor. When on the 
surface, they give a rough appearance to 
this portion of the tumor. In type, they 
may be either a simple papilloma or friable, 
cauliflower-like and easily broken off. The 
papillomas often are not noted until the 
tumor is sectioned. 


Table hi 

SIDE OF INVOLVEMENT 


Side 

Number 

Per Cent of 
Total 

Right 

10 

33-3 

Left 

4 

13-3 

Bilateral 

16 

53-3 


The cyst contains fluid or mucinous 
material, usually of a clear straw color but 
may be darker and more like the chocolate 
cysts. These cysts enlarge rapidly soon 
becoming so large and so fixed as to be 
inoperable, the tendency to attach early to 
adjacent structures leading to the difficulty 
of operative removal. Early metastasis is 
the rule. According to Codman® this occurs 
when terminal cells drop off and seed the 
peritoneum. The process may be speeded 
up by trauma which ruptures the cyst, 
spreading large numbers of cells throughout 
the whole peritoneal cavity. Intestinal 
peristalsis may also do this." Bell and 
Datnow- have demonstrated that even 
adhesions may carry out malignant cells to 
other structures. 

The usual sites of metastasis are to the 
opposite ovary and adjacent organs; metas- 
tasis to distant organs is rare. Stout®" says 
that there is metastasis, peritoneal or dis- 
tant, in 90 per cent of cases, late metastasis 
being the exception and not the rule. He 


has found supraclavicular nodes with 
metastasis fifteen years after removal of 
both involved ovaries, metastasis in the 
spleen twenty-five years after and in the 
omentum sixteen years after. In addition he 
has found metastasis in liver, lung and 
stomach. Other authors have demon- 
strated metastasis in paravertebral nodes, 
axillary nodes and ribs as well as other 
bones. Bernstein® pointed out that approxi- 
mately 50 per cent of papillary cystadeno- 
carcinoma invade the gastrointestinal tract, 
60 per cent the peritoneum and 35 per cent 
the gynecological tract. He stated further 
that 75 per cent have already invaded 
secondary structures before surgery. 

Recurrence of papillar}'^ cystadenocarci- 
noma is common. Ewing'® shows that this 
occurs in 83.3 per cent of cases. Ascites is 
common and follows peritoneal irritation. 
About 60 per cent of patients will show 
ascites in a large series of cases. In the 
group reviewed from this Clinic there were 
nine, or 30 per cent, who had clinical evi- 
dence of ascites. 

Following roentgenotherapy in inopera- 
ble cases the tumor is usually found to be 
decreased in size though not greatly 
changed in appearance. It tends to be more 
friable in character and lacks the large 
cystic areas, although the cystic nature of 
these tumors is still easily recognized. 

Microscopically, these tumors of the 
ovary present the usual picture of malig- 
nancy. At times the definite papillary struc- 
ture can be seen on the slide by low power 
as an irregularly proliferating papilla lined 
by an atypical epithelium which in places 
consists of several laj^ers.'- (Fig. i.) More 
often the papillary nature is not seen on the 
slide because of the area in the tumor from 
which the section is taken or because the 
papillae are so large they can be sectioned 
only in part. Under high power magnifica- 
tion the atypical arrangement is more evi- 
dent and there is no regularity of the cell 
layers. As in any malignant specimen, 
mitotic figures will usually be seen. Because 
it is hard to see the papillary nature from 
the single slide, one must also depend upon 
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when first seen. All the pelvic generative 
organs are removed with the tumor if 
possible. Following healing of the operative 
site, the patient is given a course of 
roentgenotherapy. 

In the case which proves to be inoperable 
at the time of e.xploration the abdomen is 
closed and roentgenotherapy started as 
soon as healing takes place. If good results 
are noted due to the radiation and the size 
of the mass decreases, this patient is sub- 
jected to a second laparotomy. Following 
this, another course of roentgenotherapy is 
given. 

If the tumor is considered inoperable on 
clinical examination, an attempt is made to 
secure from ascitic lluid (if present) enough 
sediment to examine for malignant cells to 
confirm the clinical diagnosis of malig- 
nancy. In these patients roentgenotherapy 
is used first and an operation planned for a 
later date if the results are satisfactory. 
Mere again a second course of therapy is 
given following the operation. It is believed 
that all cases of papillary cystadenocarci- 
noma of the ovary should have the benefit 
of radiation. 

Other factors preventing surgery are 
marked cachexia or complications which 
might endanger the life of the patient on 
the operating table or during the postoper- 
ative convalescent period. With the luse of 
safer anesthetics administered by skilled 
anesthetists, the number of patients in this 
group is greatly reduced and more of them 
can be safely operated upon. 

As stated before, all the pelvic generative 
organs should be removed. At the time of 
operation a frozen section is made and 
studied so that the diagnosis is certain 
before the abdomen is closed. Taylor"’^ 
advises hysterectomy with removal of both 
tubes and ovaries even though only one 
side is visibly involved. He also stresses 
postoperative radiation, and says it should 
never be omitted in any malignant case and 
that in moderately advanced inoperable 
eases it may render them operable. Coun- 
seller^ recommends that because of the high 
incidence of bilateral involvement all the 


generative organs should be removed. 
Kaplan*^ found that the best results are 
achieved by roentgenotherapy followed by 
operative removal of the bulk of the tumor 
and then followed by another course of 
roentgenotherapy. Murphy-' urges a judi- 
cial use of a combination of surgery and 
radiation and recommends that ovaries, 
tubes, broad ligaments and the uterus be 
removed e\’en in the reproductive period of 
life. Blair, Bell and Datnow- do a total 
hysterectomy in parous women and a sub- 
total in the nonparous women and believe 
that it is disastrous to remove only the one 
afl'ected ovary and leave in the other ovary, 
tubes and uterus. Keene,-” Widmann,”’ 
Jacobs,’* and Jacobs and Stenstrom'* all 
believe that radiation is justified cither 
after, or before and after operation. 

Counseller and Desjardins” recommend 
2,500 to 3,000 roentgen units through each 
of four portals or 10,000 to 12,000 units for 
a total dose. At the University Hospital in 
Philadelphia the dosage has been given at 
200 kilovolts and four milliampcrcs at a 
50 cm. focal skin distance with 0.5 mm. of 
copper and 2 mm. of aluminum, each treat- 
ment lasting from 75 to 100 minutes. 

In this Clinic radiation is given at 200 
kilovolts and 25 milliamperes, at a 50 cm. 
focal skin distance with i mm. each of 
copper and aluminum filtration. Approxi- 
mately 300 roentgen units arc given at each 
treatment. The exact total dosage is deter- 
mined by the findings in each individual 
case and by the changes noted or results 
obtained with this therapy. The average 
case will receive from 4,000 to 6,000 units 
or more over a two to four weeks’ period. 

Treatments arc given through four or six 
portals, four anterior in the four abdominal 
quadrants and two posterior. The pelvis 
usually receives the greatest amount of 
radiation through two anterior and two 
posterior portals; but if there is extensive 
upper abdominal metastasis, the two upper 
portals will receive proportionately more 
therapy. The portals used are 15 by 1 5 cm. 
in size for the average patient but may be 
varied according to the size of the indi- 
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vidual. Jacobs and Stanstrom'® use fields of 
350 to 500 sq. cm. anteriorly from the 
symphisis to the xyphoid and 200 to 300 
sq. cm. posteriorly from the coccyx to the 
last rib. 

Treatments here are given over a number 
of days and in the small daily dosage of 300 
roentgen units, as it has been found by 
roentgenologists that this is less conducive 
to radiation sickness. Elixir of phenobarbi- 
tal as a sedative three times a daj' will go 
far in combating this sickness if it occurs. 

Radiation is begun about two to three 
weeks after operation, the operative site 
being well healed, or immediate!}' after 
diagnosis has been established if no opera- 
tive procedure is undertaken. During the 
series of treatments the white blood count 
should be closely watched though there is 
seldom an alarming change resulting from 
this type of treatment. 

Keene and Pancoast-^ believe that it is 
impossible to predict the effect of radiation 
in any given patient. Some of the most 
hopeless cases with little radiation will 
clear up surprisingly while other much less 
advanced cases may not be appreciably 
affected by an enormous dosage. They feel 
that the peritoneal metastases are more 
sensitive to radiation if the primary growth 
has been removed. Bevan'* says that “as a 
rule of course, in these ruptured papilloma 
with peritoneal implants, x-ray therapy is 
not successful and the patient goes on to 
fatal termination.” Others find that often 
there are good results shown by decrease in 
the size of metastatic nodules and less 
rapid formation of ascitic fluid. It is true, 
too, that at times the metastatic nodules 
will disappear after removal of the primary 
tumor even without radiation. 

Stewart^^ finds that lower grades of 
malignancy in papillary cystadenocarci- 
noma yield better results after radiation. 
Perry^® states that if ground is gained 
slowly, the effect is more lasting than in 
those cases with rapid and startling early 
progress following radiation. 

Patients in this Clinic who have had 
roentgenotherapy before operation are fol- 


lowed closely and examined frequently so 
that removal of the tumor may be at- 
tempted at the most satisfactory time 
during the patient’s response to therapy. 
When ascites is present, abdominal para- 
centesis is done as frequently as necessaiy. 
The general physical condition of the pa- 
tient is also closely checked and improved 
as much as possible. Transfusion is given if 
there is much lowering of the hemoglobin 
and red blood cel! count. Other more 
general methods are used to build up the 
health of the patient. 


PROGNOSIS 

As with any highly malignant lesion the 
prognosis in papillar}' cystadenocarcinoraa 
is extremely guarded; it is usually fair if the 
primary or parent growth is removed. 
Counseller®'’® believes that 50 per cent 
survive five years after pan hysterectomy 
w'ith radiation and deep roentgenotherapy. 
Moench-^ found in 231 cases traced three 
years or more after operation that there 
were 27.1 per cent of deaths and all thwe 
were due to abdominal recurrence or dis- 
tant metastasis. Of the 168 living patients, 
six had been followed for three years, 
ninety-seven for five years and sixty-five 
for ten years. In her series there were only 
forty-eight cases that showed metastatic 
growths. Taylor®® gives the prognosis as 
being fair if only one ovary is involved 
when operated upon and more hopeless n 
both ovaries are diseased. If limited to the 
removable pelvic organs, 44. i per cent have 
a fair chance. Other cases are all hopeless. 

Table iv 

SURVIVALS AT VARIOUS YEAR PERIODS 


Years after Operation 

No. 

Patients 

Per Cent of 
Total 


13 

17 

43-3 


j 6.6 

2 

13 

43-3 



23-3 


5 

16-6 




We have been able to follow all of our 
thirty cases reviewed and have examined or 



New Series Vol. Lll, No. 2 


Jones — Cystadenocarcinoma of Ovary American joumni or surgery 255 


have received a report of examination on all 
the living patients during the months of 
October and November, 1939. Tables iv 
and V show the distribution of the patients 
after surgerv. 

Table \- 


YEARS SINCE 0PEU.\T10N OE I I HVINO PATIENTS 


Years since operation 

1 

! 

2' 

3 

1 

4! 

5 

6 

7 

8 

Number patients living 

I 

3 

0 


l| 

O; 

j 

3 

2 


One patient is still living nearly nine years 
after surgerv. All of the cases studied have 
been proved by observation of the lesion 
and microscopic study of tissue removed 
and in each case a diagnosis of papillary 
cystadenocarcinoma was made. An efl'ort 
was made to correlate the physical findings 
at time of examination with the findings at 
the time of operation and it was found that 
in almost all cases the lesion was found to 
be about as one would imagine from the 
physical e.xamination. However, in several 
instances the lesion was thought to be 
unilateral but at operation it was found 
that there was extension into the other 
ovary. 

CASE REPORTS 

The case histories of five of the patients 
are presented in more detail; 

Case i. A white female aged fortv-four 
years, married for twenty years, primipara 
and premenopausal, came to the Clinic with 
the chief complaint of abdominal swelling and 
a feeling of fullness for ten days. Associated 
with this was some moderate pain across the 
lower abdomen, with frequency and nocturia. 
The menstrual history was negative, the last 
period occurring two weeks before admission. 
Routine laboratory studies were normal. Ab- 
dominal c.\amination showed onb-^ a marked 
ascites. Vaginal examination revealed a large, 
nodular, tender, hard, fixed mass in the right 
adne.xa and midline. A diagnosis of papillary 
cystadenocarcinoma was made but it was 
believed that the condition was inoperable so 
that roentgenotherapy was ad\'ised as a pre- 
operative measure. A total dose of 7,800 
roentgen units was given in twenty-six treat- 
ments. During the time of these treatments 


abdominal paracentesis w'as performed eleven 
times. Each time the interval between was 
longer until toward the end of the treatments 
the fluid ceased to accumulate. Examination 
of the pelvis at intervals showed a marked 
decrease in the size of the tumor in the pelvis 
although nodules had appeared in the upper 
abdomen. 

Eight months after first being seen in the 
Clinic an abdominal exploration was performed 
as it was thought that the condition had now 
become operable. In the area of the right ovary 
was a moderately sized, friable mass which was 
removed with some difficulty. Frozen section 
at this time showed malignant cells and the 
papillary nature of the tumor was evident. 
There was some involvement of the left ovary 
also and permanent sections of the mass and 
the left ovary showed papillary cystadeno- 
carcinoma. The operation consisted of bilateral 
salpingectomy and oophorectomy, subtotal hys- 
terectomy and excision of metastatic growths 
in the omentum. A large portion of the omen- 
tum was removed with these growths. 

Two weeks after surgery she was again given 
roentgenotherapy consisting of a total dose of 
6,000 roentgen units in twenty treatments with 
a proportionate amount to the upper abdomen 
because of the metastatic growths that had 
been found there at the time of surgery. Three 
and one-half months after operation there were 
still some nodules palpable in the upper 
abdomen and more roentgenotherapy was ad- 
vised, 3,180 roentgen units being given through 
two upper abdominal portals at this time. There 
was fluid still forming in the abdomen which 
required draining at intervals until the time 
of her death at home eight months after 
surgery. 

Case u. A white female, aged fifty-one 
years, married for thirty-one years, gravida i\', 
para iv and five years postmenopausal, came 
to the Clinic because of a sharp pain in the lower 
abdomen radiating into the labia. This had 
continued for six or seven weeks during which 
time she had also noted a palpable tumor low 
in the abdomen. She had lost thirty pounds 
during the previous three months. There had 
been no postclimacteric spotting or bleeding. 
Routine laboratorj' studies were normal except 
for a slight elevation in the white blood count 
with a normal differential, and one plus pus 
cells in the urine. On abdominal examination 
there was some tenderness across the lower 
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left was cystic. There were adhesions to the examination revealed a large, irregular, mova- 
intestines and a few small metastatic nodules in ble mass in the left side. Physical examination 
the peritoneum. Frozen section showed malig- was otherwise essentially negative. It was be- 



Fig. 3. Case iv. Papillary cystadenocarcinoma. Sections from ovary following 
roentgen tlieray showing fibrosis with degeneration of cancer cells. X 1 75. 


nant cells. A bilateral salpingo-oophorectomy 
was performed but it was impossible to remove 
the uterus with safety. Permanent sections of 
the ovaries showed papillary cystadenocar- 
cinoma. Two weeks after surgery another 
course of therapy was given consisting of a total 
cinoma. Two weeks after surgery another 
dose of 4,635 roentgen units in sixteen treat- 
ments. Four months after the operation she 
returned with evidence of ascites. After remov- 
ing five liters of fluid the pelvic examination 
revealed some fixity of the uterus but no 
definite mass was felt; however, the course was 
generally downward and the patient died with 
recurrence of the lesion five months after 
surgery. 

Case v. A white female, aged fifty-nine 
years, single, nullipara, and fifteen years post- 
menopausal, presented herself in this Clinic 
because of a dragging down sensation with pain 
across the upper abdomen for some months. 
For four months she had had a rather sharp 
cramp-like pain in the lower left quadrant and 
some weight loss although the definite amount 
was not determined. She had noticed no spot- 
ting or bleeding since the menopause. Routine 
laboratory studies were normal. On abdominal 
examination moderate tenderness in the mid- 
line and lower left quadrant was noted. Vaginal 


lieved that this patient had an ovarian cyst 
which was possibly malignant. 

Surgery was advised and at the time of 
operation a large cyst of the left ovary was 
removed. There had been perforation of this 
and a low grade peritonitis was observed, be- 
lieved to be due to the content of the cyst. The 
operation consisted of a bilateral salpingo- 
oophorectomy and secondary appendectomy. 
The specimen of the ovarj’- showed a multilocu- 
lar appearance with many papillary growths. 
Microscopic study of a permanent section 
showed papillary cystadenocarcinoma, grade ii. 
As soon as the postoperative condition would 
permit, the patient was given roentgenotherapy. 
In twelve treatments a total dose of 3,600 
roentgen units (900 to each of four abdominal 
portals, 15 by 15 cm.) was given. Twenty-one 
months after operation she was again admitted 
for acute diverticulitis which responded to 
conservative treatment. At this time there was 
no evidence of recurrence on abdominal and 
pelvic examinations. 

SUMMARY 

The subject of papillary cystadenocarci- 
noma of the ovary has been considered and 
the more recent English literature re- 
viewed, Thirty case records have been 
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studied, five of these being presented in 
detail. 

Papillary cystadenocarcinoma is a malig- 
nant tumor which usually metastasizes so 
early that the condition is far advanced 
before the patient seeks aid. 

The average age at which it occurs is 
approximately fifty years. It is slightly 
more common in parous than in nulliparous 
women. 

Pain and a tumor mass are the pre- 
dominating symptoms and findings. Over 
50 per cent are bilateral when treatment is 
first undertaken. The growth of the tumor 
is rapid and metastasis is first to the oppo- 
site ovary, then to the uterus, peritoneum 
and other abdominal organs. Recurrence 
after removal is common. 

Malignant cells recovered from the 
ascitic fluid aid in the diagnosis and also the 
planning of a proper course of treatment 
which consists of operative removal fol- 
lowed by roentgenotherapy in the average 
patient. Surgery should aim to remove all 
the pelvic generative organs. Radiation 
should include the entire abdominal cavity. 
The effect of radiation is not constant in all 
patients. Following the removal of the 
primary growth, the secondary growths 
ma}' disappear of themselves. 

The prognosis is extremely poor but 
should not keep the surgeon from doing all 
possible to alleviate the patient. Many 
patients go without recurrence for years 
after adequate treatment. 

Most of the patients from this Clinic that 
received roentgenotherapy were far ad- 
vanced at the time of the first examination. 

CONCLUSIONS 

The number of cases in this series which 
received roentgenotherapy is too small to 
draw definite conclusions as to the value of 
irradiation. However, Case v illustrates 
what might be classed as a radiation cure. 
The necropsy findings of Case in show 
the effect of radiation on these tumors. 
Necropsy findings in one other case showed 
the ovaries to be small and fibrotic, the 
patient having died from another cause. 


Figure 3 shows a section from a similar 
ovartL 

We find that radiation tends to decrease 
the size of the tumor to the extent that a 
previously inoperable tumor may become 
operable. 

In those patients in whom the tumor has 
spread beyond the one ovary at the time of 
surgery the prognosis is extremely poor, 
but if the tumor is still confined to the 
ovary and there are no papillary growths 
on the surface, the prognosis is favorable 
following surgery and irradiation. 
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In their earlier stages these grotvths (ovarian tumors) produce symp- 
toms only wlien complications arise, i.e., suppuration or twisting of the 
pedicle. Small, suppurating cysts give practically the same signs as those 
of a pus tube, and are recognized only at operation or autopsy. 
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Herbert Burwig, m.d. 

Attending Obstetrician, Deaconess Hospital 
BUFFALO, NEW YORK 


N O attempt will be made in this paper 
to justify the accepted procedure of 
total hysterectomy. Rather, by a 
review of the indications, limitations and 
end results achieved, an attempt will be 
made to attract renewed interest in the 
vaginal approach. Because it is either for- 
gotten or ignored in some parts of Europe 
and the United States it is hoped that this 
study will not only revive but also increase 
the scope of this now too little employed 
operation. It was made from the hospital 
records of the Rudolfspital of Vienna, 
Germany, on the service of Dr. Paul 
Werner, and consists of an analysis of loo 
consecutive vaginal and loo consecutive 
abdominal total hysterectomies. It does 
not include either Wertheim or Schauta 
• operations as these cannot be classified as 
simple total hysterectomies. And although 
it covers but a relatively small series of 
cases, its value is enhanced by the fact that 
these operations were all performed by one 
man who followed closely a uniform 
technic. 

All of these patients were white. They 
were draw from the middle and lower 
classes in which hard, manual work is the 
rule and not the exception. Their age dis- 
tribution is shown in Table i to be nearly 
alike for both the vaginal and abdominal 
series. Here, as is true in the United States, 
most of the hysterectomies were performed 
upon patients between the ages of forty and 
forty-nine. 

The marital status of these patients 
show in Table ii requires little comment, 
other than to explain that Roman Catholic 
nuns have invariably been operated upon 
by laparotomy in this clinic even though 
they could have been operated upon 
through the vaginal route. 


It has long been maintained that it is 
technically more difficult (it has also been 
considered a contraindication) to perform a 
vaginal hysterectomy upon a nulligravida 
than upon a multipara. This is not alto- 
gether true, for in the latter as a result of 
chronic parametritis the operation may be 
even more difficult due to difficulties in 
separating the bladder from the cervix, 
ligating a shortened hard Mackenrodt s 
ligament and bringing down the uterus. 
Also women past the menopause may have 
a vagina so shrunken that the cer\-ix and 
uterus appear inaccessible. However, an 
episiotomy in nulligravida and an incision 
in the lateral vaginal wall in climac- 
teric women will facilitate the necessary 
approach. 

The question of anesthesia is largely one 
of individual preference. However, spinal 
anesthesia effects prolonged deep muscular 
relaxation desirable when performing a 
panhysterectomy via laparatomy. Because 
the hysterectomies in the abdominal series 
were nearly all difficult to perform due to 
the presence of extensive adhesions and 
large tumors, spinal anesthesia was em- 
ployed in 82 per cent of the patients. On 
the other hand, vaginal hysterectomies are 
shorter in duration and do not require such 
deep muscular relaxation. Therefore, intra- 
venous anesthesia was employed in 81 per 
cent of the series. There were no anesthesia 
accidents. 

In simple vaginal hj’sterectomies, i.e., 
those without removal of adnexa and with- 
out adhesions, the peritoneal cavity was 
closed so that the gauze drain was in the 
vagina only. When adhesions were en- 
countered and adnexa were removed, the 
peritoneal cavitj’ was left open. In these 
cases the gauze drain was introduced to just 
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within the peritoneal cavity. In abdominal 
hysterectomies, wherever possible, the peri- 
toneal cavity was closed so that only the 
subperitoneal space was drained. The 

Table i 

AGE DISTRIBUTION 


3 ' 

4 ' 


Age in Years 


Vaginal 

Hyster- 

ectomy 


Abdom- 

inal 

Hyster- 

ectomy 




Mikulicz’s tampon was employed to pre- 
vent infection of the peritoneal cavity in 
which large areas were left raw, rough and 
denuded of peritoneum following the re- 
moval of pus tubes. When absolute surgical 


(3) postoperative complications developed 
more frequently. In that series systemic 
complications played no part (Table viii). 
Three patients in the abdominal series re- 

Table III 

PARITY 


Parity o. 
Parity + 


,, . , Abdom- 

inal 

Hyster- j_j 
‘-'ctomy 


quired treatment for shock. In all, i8 per 
cent of the abnormal series could be de- 
scribed as having run an abnormal post- 
operative course as compared with 12 per 
cent for the vaginal series. It can be con- 
cluded that those patients from whom it is 
possible to remove the uterus vaginally can 
be assured of a smoother convalescence and 


Table ii 

MARITAL STATUS 



A^aginal 

Hyster- 

ectomy 

Abdom- 

inal 

Hyster- 

ectomy 

Married 

70 

45 

Single 

10 

18 

AA'idow 

13 

15 

Divorced 

7 

14 

Sisters 

0 

i 

8 


control of bleeding and oozing surfaces was 
impossible, a Logothetopulos tampon was 
resorted to. One patient AA^as tamponed 
from aboA’^e and one from beloAv. 

Table au compares the aA-^erage number of 
days spent in the hospital. That aA^erage 
time in days for the abdominal series is 
greater than for the A\aginal series may be 
accounted for by: (i) the former had more 
extenswe pathology and therefore required 
more extensh^e surgery, (2) more than 10 
per cent of that series required from ten to 
forty-fiAx days of preoperath-e care before 
surgical interA-ention could be considered. 


Table iv 
anesthesia 



a shorter stay at the hospital than AA^en it 
is remoA^ed abdominally, an important 
factor to remember AAdien operating upon 
AA'omen aa'Iio must return to their AA^ork as 
soon as possible. 

Patients are less apprehensiA^e of A'^aginal 
AA’^ork than of abdominal AA^ork, and there- 
fore more readily consent to Indicated surgi- 
cal interA'^ention. There is a loAA^er incidence 
of postoperath'^e tympanites. Patients are 
more likely to Amid spontaneously, and in 
the presence of respiratory difficulties 
breathe and cough far more easily foIloAA^- 
ing a A^aginal hysterectomy than an 
abdominal hysterectomy. These definite 
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advantages of the vagina! route over the 
abdominal route cannot be ignored. 

Those patients (Table viu) sufiering 
from sj'stcmic disturbances in addition to 
their pelvic disorders, severe enough to 


the presence of a tumor large enough to 
reach the umbilicus so that the adhesions 
cannot be brought down to the vagina to 
be separated under direct vision. Only such 
severe cases, treated inelTectively for long 


T.vntc V 

DUAlN-ACn 


TaBIX VI 
HOSPITAL DAYS 


Vnginni 
1 1 ystcr- 
cctomy 


Ahtlom- 

inal 

J {ystcr- 
ectomy 


Vaginal 

91 1 

! 83 

Logothctopulos , 

0 ' 

10 

Mikuliczs. . . 

0 

6 

Logo, and Mik. combined 

0 1 

1 


make them poor surgical risks, were given 
indicated treatment before submitting them 
to surgery. In the vaginal series four pa- 
tients were admitted with a past history of 
adnexitis, one with thrombophlebitis and 
one with parametritis. In the abdominal 
series fourteen patients were admitted with 
a past history of adnexitis, one with a 
parametritis and one with tubercular peri- 
tonitis. All these had been treated non- 
surgically. In Table ix are noted the 
operations performed previous to admis- 
sion upon the patients in both series. 

Most operators doing vaginal hj'sterec- 
tomies restrict their work to those patients 
free from adhesions and to those never 
previously operated upon. Generally speak- 
ing this may be vvise, yet it is the experience 
of this clinic that even some of these (pa- 
tients previously operated upon and those 
with adhesions), may be successfully oper- 
ated upon vaginally. Occasionally, patients 
are seen whose general condition may be 
poor and their pelvic inflammation so 
severe that they cannot be influenced by 
consen'ative treatment. For these pelvic 
invalids the vaginal route is especially 
advantageous because following the vaginal 
hysterectomy there will be an absorption 
of exudates and a relief from symptoms, a 
most gratifying response to an operation 
one might reluctantly perform per laparot- 
omy. One real contraindication to a vagi- 
nal hysterectomy based upon adhesions is 


Average No. of D.-iys 

Vaginal 

1 lystcr- 
cctomy 

1 

j Abdom- 
1 inal 
j Hyster- 

i ectomy 

1 

1 

Total hospital davs i 

19- 5 j 

1 

25.4 

Preoperative days 

2.6 J 

5.6 

Postoperative days 

16.9 

19.8 

Days before ambulatory . .... 

10.5 

11 . I 


periods, arc eventually operated upon per 
laparotomy. 

The complaints (Table x) are similar to 
those of any larger series of hysterectomies 
and differ little from each other except that 
in the vaginal series the incidence of abnor- 
mal bleeding was greater and in the ab- 
dominal series the incidence of abdominal 
pain was greater. In a similar table pre- 
pared by Dupertius and Zollinger 72 per 
cent of the abdominal panhysterectomies 
complained of abnormal bleeding as com- 
pared to 25 per cent for the vaginal series. 
Just wh}' this difference should exist is not 
known. Although a complete prolapse, 
especially in older patients, is in many 
clinics a good indication for a vaginal 
hysterectomy, only six in this series (none 
in the abdominal) had a complete prolapse. 
Evidently, fewer patients presented them- 
selves with this complaint or other opera- 
tive measures were instituted to control or 
relieve uterine prolapse. 

Table xi reveals that 68 per cent of the 
vaginal series had a hysterectomj' 
while in 70 per cent of the abdominal 
series both adnexa were removed. That the 
abdominal series had more patholog}' and 
required more extensive surgery does not 
entirely explain this difference. Today few 
men when performing a hysterectomy upon 
a woman near or at the menopause hesimte 
to remove both ovaries even though thej 
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appear normal and healthy. However, be- 
cause their removal, when operating from 

'I'mu r. \ i) 

IHKTnfl.HAIIVI- COMI’I ICMIONS 


; X'aKin:!! 

; I iysl er- 
ect orny 


Al)di>in- 

ina! 

1 lyster- 
ectomy 


'I'liionihoplilcljitis > (» 

PiiIinDiiary enibnlisiii -p i o 

Bronciiitiv j i i 

(Cystitis to 12 

JitfectiDn nf ahilumina! wutiiui o S 

lU'Ctuvap'mal rtstnl:i ' i> | l 

Pleurisy o • i 

Septicemia -f- <> : t 

Purulent peritonitis o > i 

Ibieuniunia o . 2 


Note: y “ cleatli. 

below, is not always technically easy and 
may prolong oi)erating time, it is custom- 
ary to leave tliem intact unless they are 
diseased. On the other hand, when operat- 
ing from above their removal is so easy that 
they are usually sacrificed with the uterus. 

In the vaginal series anterior colpor- 
rhaphy and eolpoperincorrhaphy were done 
when indicated. To facilit.atc the operation 
the lateral vaginal wall was incised in live 
patients who had shrunken vaginas, mor- 
cellement in eighteen, enucleation in one, 
sagittal section of the uterus in eight and 
incision of the uterus and cervix in two. 
Because it was not customary to do a 
routine api^endectomy with every laparot- 
omy only two appendices were removed, 
rhere were three postoperative and two 
umbilical herniolmuies incidental to the 
abdominal panhystcrectomy. 

In the vaginal series iTablexu} the right 
ureter was iniured in one patient. 1 liis 
patient ran a perfectly normal postopera- 
tive course until the seventh tlay when 
moisture identihed as urine escaped fr*>m 
tile vagina. When this jsersisted. three 
weeks l.iter a eystoseopie examination 
slu'wed tii.at no urine appeared from the 
right ureteral r'rifacc. Twi> weeks later •■>:x 
weeks postoper;>.ti\ e when spantancous 
Itcrding of tiie uretei.u fistuia could no 
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longer be hoped for, an exploratory lapa- 
rotomy was undertaken. The ureter was 
cxj)osed to the jjoint of entrance into the 
bladder without demonstrating evidence of 
trauma. When division of the ureter at. its 
insertion into the bladder showed urine 
coming from it, it was decided to implant it 
into the bladder. That this was successful 

T-vni.i: vm 

SYSIl'MIC CO'II’I.ICM IONS 


1 iysur- 


.•Mximn- 
j in.'il 
' Ilv.stft- 


cciomv 


cctnm\ 


Sccontlitry ani'mi.'i . . 
Oiriliac tlcctimpi'iisalion 

Diaix'tis mvllitus 

Pulmonary niI)crcitlo';is . 


t 

I 

•> 

0 


was demonstrated by the csc.ape of urine 
from the new ureteral orilice during a 
cyloscopic examination made two weeks 
later. In the vaginal series the bladder dur- 
ing its separation from the cervix was 
slightly injured in one instance but not 
enough to require repair. 

In the abdominal series the bladder was 
so slightly injured once as not to require 
repair and three times sullieienlly iniured 
to recpiirc rejjair. The rectum was injured 
in one and the sigmoid in another jiaticnt. 
.Mi these injuries occurred during dillieult 
dissections through dense adhesions and 
infiltrated areas. All were suceessfulh' 
repaired. 

Immediate hemorrhage, that iv surfaei* 
bleeding and oo/ang at tiie condition of tiie 
o})eration from large waaind.'; or areas de- 
nuded of peritoneum whose elleetive surgi- 
cal control was cither inq^ossibie or too 
time consuming, was controlled with a 
Logothetopulos tampon. This occurred four 
times in tiie \agina! series, stwen in the 
alxlominak Delayed acti\-c ideeding eighth 
day,* siicicieniy developed from ‘lie rigiit 
])aramctriurn in e.ncof the \agina! liysterec- 
•omics which was rca.dii% omt rolled wit’n 


s i m p : e t a. m ] >t, I n : 1 g e . 


1 iicrc w.is 


no morpuiit} m p^r cent of 


the \agin.i! -erics while g i oer evnt reouire-d 
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an average of 5.8 days to become afebrile 
(30 Celsus). In the abdominal series there 
was no morbidity in 68 per cent while 32 
per cent required 3.9 days to become 
afebrile. There is, therefore, little difference 

Table ix 

PREVIOIS OPERATION 
Vaginal Series Abdominal Series 

Vag- diagnostic currettage . n Lap. «appcndcctomy ... 4 

Vag induced abortion- , . 6 Lap enucleation of fibroid 1 

Vag. vaginal tumor?. 2 Lap. stomach 1 

Vag removal of cervical Lap. sterilization 1 

poly'p 3 Lap. Dolcris-Gilham i 

Vag. biopsy of ccr% ix . i Lap, drainage of ab^cc‘.«i 1 

Removal of renal calculi i Lap. cesarean 1 

Vag. anterior colporrhaphy 1 Lap ectopic pregnancy 1 

Vag. colpoperincorrhaphy t Lap. ovarian cyst .... i 

Vag. interposition 1 Vag. induced abortions 1 

Vag. vtsicoh^ation 2 Lap. adnexal tumor > 

Lap. adnexal tumor 2 Lap- cholecystectomj 1 

Lap- cholecystectomy i Vag. diagnostic currettage i 

in the temperature reaction between the 
two series. 

An indwelling catheter was employed in 
nine patients of the vaginal series and in 
eleven of the abdominal series. Irradiation 


in the vaginal series. The ectopic preg- 
nancy was an accidental finding during the 
abdominal hysterectomy. The carcinoma of 

Table x 

SYMPTOMS 

Vaginal Scries Abdominal Series 

Abnormal bleeding 87 Abnormal bleeding — 52 

Back pain 21 Back pain 20 

Abdomin.al pain. ... 30 Abdominal pain. ... 57 

Urinarj’ disturbances 3 Urinarj- disturbances. . 6 

Lcucorrhca 8 Leucorrhea ij 

Loss of weight 6 Loss of weight 7 

No sj-mptoms . i No sj-mptoms 3 

Pruritus t'ulvae { 

Sensation of foreign 

body in vagina 1 

Nausea 6 

the cervix in the abdominal series was not 
diagnozed preoperatively, otherwise either 
a Wertheim or Schauta operation would 
have been performed. The carcinoma of the 
vaginal series was not diagnosed preopera- 
tively, for the vaginal route is not know- 

Table XI 


therapy was given routinely to those in 
whom a diagnosis of malignancy of either 
uterus, cervix or ovaries was established. 
Therefore, eight in the vaginal series and 
fourteen in the abdominal series were so 
treated. Two patients in the vaginal series 
had received .x-ray therapy preoperatively 
in a vain attempt to control functional 
bleeding of the menopause. 

To list all the pathological findings from 
200 hysterectomies would be impractical. 
Therefore, in Table xui, were enumerated 
only the chief pathological findings and 
especially those that appeared to provoke 
the signs and symptoms indicating a 
hysterectomy. In common with all other 
surveys of hysterectomies fibroids occurred 
most frequently; next, internal adenomyo- 
sls for the vaginal series and diseases of the 
adnexa for the abdominal series. The high 
incidence of internal adenomyosis is strik- 
ing especiallj' v'hen it is so rarely listed or 
even mentioned in similar studies made in 
the States; yet this diagnosis cannot be 
questioned, for it was in each instance 
made by an able pathologist, Dr. Priesel 
fo the Rudolfspital, This finding, however, 
helps to account for the high incidence of 
abnormal bleeding complained of bj’^ those 


OPERATIONS PERFORMED 


Hj'Sterectomj' 

H. + bikiteral adne\a 
H. + right adne.\a. . . 

H. + left adnexa. 

H. + right oophorectomy 
H. + left oophorectomy. 

H. + bilateral salpingectomy 
H. + left adnexa + right salpin- 
gectomy 

H. + right adnexa -f- left salpin- 
gectomy 

H. -k bilateral oophorectomy .j ° | ^ 

ingly employed for malignancy of the 
adnexa. 

Follow-up examinations (Table 
were made postoperativel3' at from two to 
twenty-four months. In the vaginal series 
eighty-three were asj'mptomatic at once 
while eleven required further treatment 
such as cauterization of granulation tissue 
or erosion of scar, diathermy' treatments, 
sitz-baths and hot air baths before thej" 
became sj'mptom free. Five patients due to 
anemia, persistent bladder sj'mptoms, sen- 
sation of pain in the lower abdomen or to 
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a sensitive vaginal scar were classified as 
improved only. In the abdominal series 
eighty-seven were asymptomatic at once, 
seven required sitz-baths, diathermy treat- 
ments and injection of folliculin before 
they became symptom free. One patient 
had a postoperative hernia and three failed 
to report as instructed. 


Table xii 

OPERATIVE COMPLICATIONS 



Vaginal 

Series 

Abdom- 

inal 

Series 

Injury to ureter 

I I 

0 

Injury to bladder 

I 

4 

Tnjiirv to sijjmoifl 

0 

I 

Injury to reetum 

0 

1 

Immediate hemorrhage 

4 



I 

0 

Delayed hemorrhage j 




Pulmonary embolism accounted for one 
death in the vaginal series. This patient ran 
a perfectly normal postoperative course 
until the nineth day when without warning 
she suddenly collapsed and expired within 
four hours. In the abdominal series there 
were two deaths. One, on the fifth post- 
operative day following a panh^’^sterectom^'' 
for a large fibroid, started with lobar 
pneumonia, developed otitis media, acute 
nephritis and sepsis and expired on the 
fourteenth postoperative day. The other 
was an exceedingly poor surgical risk that 
had been treated conservatively for six 
weeks preoperatively for pelvic inflamma- 
tory disease. Following the difficult re- 
moval of the uterus and pus tubes through 
a mass of adhesions her condition became 
critical almost at once and, despite suppor- 
tive treatment, she expired on the seventh 
postoperative day with a diagnosis of 
diffuse purulent peritonitis. (All three 
diagnoses were verified at autopsy.) The 
first two can really be classified as un- 
preventable accidental deaths. The third 
patient was operated upon only as a last 
resort after nonsurgieal treatment had 
proA’ed ineffective. 

A comparison of this mortality rate with 
that presented by several others is listed in 


Table xv. The low mortality rate reported 
for this clinic ma}" be explained in two 
ways, (i) other authors have compiled 
their statistics from the records of several 
operators with varied technics while this 
one has been compiled from the records of 
but one operator; (2) others occasionally 
perform a panhysterectomy for carcinoma 
of the cervix or include Werthelms in their 


Table xiii 

PATHOLOGICAL FINDINGS 


Vaginal Scries 

Fibroids 43 

Internal endometriosis 38 
External endometriosis 2 

Salpingitis 14 

Cystic ovary 7 

Carcinoma of ovary. . i 

Chronic cendcitis 5 

Hyperplasia 15 

Carcinoma of fundus. . 5 

Hydatidiform mole.. . . i 

Uterine polj'p i 

Adenoma destruens. . . i 
Chronic metritis i 


Abdominal Scries 

Fibroids 41 

Internal endometriosis 14 
External endometriosis 4 

Salpingitis 29 

Cystic ovary 22 

Carcinoma of ovary. . 6 

Chronic cervicitis i 

Hyperplasia 6 

Carcinoma of fundus. . 4 

Sarcoma of fundus. ... 3 

Oophoritis 8 

Carcinoma of ccr\dx ... i 
Ectopic pregnancy ... . i 

Teratoma i 

Brenner’s tumor of 
ovarj’’ 1 


statistics, while in this clinic the Werthelm 
is performed only for carcinoma of the 
cervix and these were not included in the 
survey. 


COMMENT 

It is hoped that this analysis of vaginal 
hysterectomies (gathered over a period of 
two years), and of abdominal panhysterec- 
tomies (gathered over a period of four 
years), none of which have been previously 
reported will prove to be an acceptable 
contribution to the literature. That the 
vaginal route for panhysterectomy should 
be employed whenever possible has long 
been maintained by such men as Babcock, 
Tyrone, Heaney, Kennedy and many 
others. Chavannaz of France, modern 
pioneer of vaginal hysterectomy, performs 
only about 5 per cent of all his panhysterec- 
tomies per vaginam while Werner performs 
about 66 per cent of all his panhysterec- 
tomies bv that route. 

While carcinoma of the cervix or the 
adnexa, the presence of dense adhesions 
and a tumor extending up to the umbilicus 
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and chronic appendicitis remain real con- 
traindications to employing the vaginal 
route, the marked advantages of this route 
cannot lightly be ignored. A better ap- 
preciation of the shorter operating time, 
shorter hospitalization, lower mortality 
and morbidity rates, smoother convales- 
Table XIV 


follow-up 

STUDIES 



1 Vaginal 

1 Scries 

Abdom- 

inal 

Scries 

Asymptomatic at once 

1 

i ^3 

87 

As3-mptomatic finalK' 


7 

Improved onij'. 

> 5 

I 

Failed to report 

' 0 

3 


cence, fewer operative and postoperative 
complications and excellent end results 
achieved would we believe, if generally 
appreciated, eventually persuade surgeons 


Table xv 

MORTALITV RATE 


1 

j 

1 1 

j Vaginal 
! Series ^ 

t 

I 

Abdom- 

inal 

Series 

Witherspoon and Butler 

1 

2 7 ^ 


Faulkner 

i 29 

2 6 

Dupertius and Zollinger 

i 0 0 

4 0 

W'erner 

1 10 

1 

2 0 


vaginal mucosa; and tying together of these 
last placed lateral sutures, thus closing the 
cavity. When the adnexa are removed, this 
last step is unnecessary for a prolapse of the 
bowel never occurs. 

The abdominal panhysterectomy differs 
but little from the technics commonly em- 
ployed, although emphasis is placed upon 
the exact control of hemorrhage by dissect- 
ing free all ligaments before opening the 
vagina and the placing of clamps to both 
sides of the vagina with adjacent connec- 
tive tissue. Failure to place these clamps 
invites oozing from one or both sides of the 
vaginal walls which can be controlled with 
difficulty only by placing many ligatures in 
a field rendered dangerous by the close 
proximit}' of the ureter. 

The Logothetopulos tampon differs from 
the Mikulicz’s tampon in that ends of it 
projecting from the vulva are twisted and 
under tension fixed to a pessary ring m 
front of the vulva. This tension is main- 
tained for about six hours. Both the Logo- 
thetopulos and the Mikulicz’s tampons are 
removed gradually, a portion of it being 
withdrarvn day by day until it is finally 
removed upon the sixth or seventh days. 
While the tampon is in situ, it is wise 
to place an indwelling catheter because 
these patients are rarely able to void 
spontaneously. 


to elect the vaginal route in preference to 
the abdominal rvherever possible. 

TECHNIC 

The essential features of a simple vaginal 
hysterectomy according to Dr. Werner’s 
technic are as follows: circumcision of the 
cervix at the junction between the smooth 
part of the mucous membrane immovably 
adherent to the cendx underneath and 
the rvrinkled movable part; advancing the 
bladder off the cervix and opening the 
anterior cul-de-sac: opening the posterior 
cul-de-sac; tying off the parametria; rolling 
the fundus fonvard into the vagina; separa- 
tion of the uterus from the adnexa; fixation 
of the peritoneum and the stumps of the 
adnexa and parametria to the edge of the 
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MECKEL’S DIVERTICULUM* 

REPORT OF TWO CASES 
Harold A. Conrad, m.d. 

Associate Surgeon, Davis Memorial Hospital 
ELKINS, WEST VIRGINIA 


O NCE considered an anatomical curi- 
osity, Meckel’s diverticulum is now 
recognized as a definite pathological 
entity, as the result of numerous case re- 
ports and related publications appearing in 
recent years. 

HISTORY 

Lavater,^ in 1671, reported his observa- 
tions on an instance of diverticulum of the 
terminal ileum. This is one of the first 
recorded cases. In 1707, Ruysch- gave an 
excellent illustration of such a diverticulum 
in his Thesaurus Anatomicus. Morgagni,^ 
in 1769, discussed diverticula of the intes- 
tine. He did not believe, however, that 
diverticula of the ileum had any relation to 
the omphalomesenteric duct. 

It was Johann Friedrich Meckel (1781- 
1833) to whom the credit is given for the 
first association of the diverticulum of the 
terminal ileum with the omphalomesenteric 
duct. Livingston'* has pointed out that con- 
siderable confusion has arisen regarding the 
credit because of the fact that two anato- 
mists, grandfather and grandson, had 
identical names. Credit is gNen by many 
writers to the elder Meckel (1717-1774). 
However, the writings of this anatomist fail 
to show that he studied or described the 
diverticulum in question. The elder Meckel 
described the sphenopalatine ganglion and 
the space enclosing the Gasserian ganglion 
(Meckel’s ganglion and Meckel’s Cavity), 
but it was the grandson who studied and 
wrote extensively concerning the omphalo- 
mesenteric duct and described the diver- 
ticulum occasionally found as a remnant 
of this fetal structure. In 1809, compiled 
a collection of all cases recorded to that 


date. He also pointed out the association of 
the diverticulum with other congenital 
anomalies, such as hare lip, cleft palate and 
bicornate uterus. 

EMBRYOLOGY 

Ordinarily the proximal end of the yolk 
stalk becomes obliterated early in fetal life, 
usually beginning about the fifth week. 
When it remains as a sac or pouch of var}'- 
ing lengths and attachments, it is known as 
Meckel’s diverticulum. The yolk sac at 
first is filled with the vitelline fluid, which 
probably is utilized for nourishment of the 
embryo in the early stages of its existence. 
It later has an important function in the 
formation of blood, the first blood cells and 
vessels developing in the outer mesodermal 
laj^er. At the end of the fourth week the 
yolk sac appears as a pear-shaped vesicle 
(the umbilical vesicle), opening into the 
intestine by a long narrow tube, the 
omphalomesenteric (vitelline) duct. As 
stated above, obliteration starts at about 
the fifth week of fetal life and is completed 
at about the seventh week. In rare cases 
there may be no closure, and a fistulous 
opening from the intestine through the 
umbilicus results. In some instances there 
is an obliteration except for the distal por- 
tion and as a consequence there is an 
umbilical fistula with secretion from the 
still active glandular elements in the 
mucosa. In other rare instances, the proxi- 
mal and distal portions close but an open- 
ing may remain in the middle portion. Due 
to secretory activity a retention cyst is 
formed, the so-called enterocystoma. The 
usual type, however, is a diverticulum of 
varying size and length originating from 


* From the Surgical Service, The Golden Clinic, Davis Memorial Hospital, Elkins, West Virginia. 
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the terminal ileum, the distal end either 
lying free in the peritoneal cavity or con- 
nected by a fibrous band to the umbilical 



r 


Fig. I. Case i. The diverticulum as seen at 
operation. 

region. Very rarely, there may even be a 
duplication of the diverticulum. Carlson® 
recently reported a case in which there 
were two diverticula about 20 cm. apart in 
the ileum. The anomaly was found in a 
thirty-eight week old male fetus. Elements 
of the gastrointestinal tract other than 
mucosa of the small intestine are found at 
times in the diverticulum. Such elements 
may include gastric and duodenal mucosa, 
and aberrant pancreatic tissue. Greenblatt® 
and his co-authors estimate that 15 to 25 
per cent of the diverticula show the 
presence of heterotopic tissue. 

INCIDENCE 

The diverticulum is found in about 2 per 
cent of autopsies. In 2,050 postmortem 
examinations at the New York Hospital, 
the diverticulum was present in thirteen 
cases. Christie^ recently presented a path- 
ologic study of sixty-three cases found in 
5,768 autopsies at Babies Hospital, an 
incidence of i . i per cent. Gray’s Anatomy’ 
gives an incidence of 2 per cent; Richard- 
son,® 1.5 per cent. 


SEX DISTRIBUTION 

The proportion of males to females is 
estimated as 3 : i. Ketteler® in reporting 109 
cases of Meckel’s diverticulum found only 
eighteen cases in females as compared with 
ninety-one in males. No satisfactory ex- 
planation has ever been offered for this 
difference in the sex incidence. 

LOCATION AND SIZE 

The usual location of the diverticulum is 
approximately 100 cm. from the ileocecal 
valve and opposite the mesenteric attach- 
ment of the gut. It may be found anywhere 
in the gastrointestinal tract from the cardia 
to the rectum in rare cases, according to the 
statement of Nygaard and Walters.^” 
Hadley and Cogswell” recently reported a 
diverticulum which had its origin from the 
base of the appendix. In a search of the 
literature prior to their report, they lyere 
unable to find any reference to a diverticu- 
lum nearer than 4 cm. to the ileocecal 
valve. Cunningham’s Anatomy^'_ states 
that, in a large series of autopsies, the 
greatest distance from the valve was 12 
feet and the least was 6 inches. In a series of 
sixtji'-three cases reported by Christie the 
diverticulum nearest to the ileocecal valve 
was 1 5 cm. and the most distant was 90 cm. 
The usual location is opposite the mesen- 
teric attachment but this may not alwaj’S 
be the case. Thompson” reported a case of 
perforated peptic ulcer in a Meckel s 
diverticulum, the diverticulum being intra- 
mesenteric in position. There may or maj 
not be a separate mesentery. In size it may 
vary from a barely perceptible outpouching 
of the intestinal wall to the huge diverticu- 
lum reported by Moll” which measured 
333^ inches (85.09 cm.) in length. Goldstein 
and Cragg” recently reported a diverticu- 
lum measuring 66 cm. in length which was 
removed from a five year old girl at opera- 
tion. An unusual feature of this diverticu- 
lum was that it shared a single mesenter} 
with the ileum. Occasionally the diverticu- 
lum may be bifurcated. HyrtI” presented a 
patient in which it was not only bifurcated 
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but serrated into five distinct parts. The 
average diverticulum is, however, approxi- 
mately the size and length of a finger. 



Fig. 2. Case 1. Cross section of the fixed 
specimen showing the almost complete 
obstruction of the lumen by triangular cone. 


COMPLICATIONS 

The majority of persons having this 
anomaly undoubtedly go through life en- 
tirely symptom-free. It has been estimated 
that approximately one-fourth of all cases 
will eventually show some pathologic 
change. 

a. Hemorrhage. Gastric mucosa fre- 
quently is found in the diverticulum. Farr 
and Penke^’ found such mucosa in six of 
thirteen diverticula while Hudson and 
Koplik^® also found about the same propor- 
tion, twelve cases out of a total of twenty- 
three showing gastric mucosa. Ulceration 
with hemorrhage is probably the most 
common complication. In thirty-two cases 
reported by Hudson and Koplik,^® seven- 
teen showed hemorrha2:e either with or 
without other signs. Bleeding from the 
rectum is therefore an extremely Important 
diagnostic sign, especially in the acute 
surgical diseases of the abdomen. 

h. Perforation. Perforation into the 
peritoneal cavity is the next most common 
complication. The first authentic report of 
a definite peptic ulcer within a Meckel’s 
diverticulum was made in 1913 by Hubsch- 
mann.^® He operated on a four and a half 
year old boy for an “acute abdomen” and 


found a perforated peptic ulcer in this or- 
gan. Examination of the specimen showed 
a typical perforated peptic ulcer with 



Fig. 3. Case 11. A'-ray picture showing the 
isolated collection of barium in tlie region 
of the umbilicus. 


gastric mucosa lining nearly all of the 
diverticulum. 

c. Diverticulitis. The diverticulum may 
also be the site of a purely inflammatory 
process, the so-called diverticulitis. The 
inflammation may be acute catarrhal in 
character or the more serious suppurative 
and gangrenous forms with accompanying 
abscess formation and peritonitis. The 
symptoms of an aeute diverticulitis differ 
in no way from a similar inflammatory 
change in the appendix. A differential 
diagnosis is usually impossible. The treat- 
ment, fortunately, is the same in both 
instances, i.e., surgical intervention. 

d. Obstruction. Intestinal obstruction is 
another complication of a Meckel’s diver- 
ticulum. In a diverticulum extending to 
and adherent in the umbilical region, a 
loop of bowel may drop across the diver- 
ticulum causing obstruction as in Case i 
below. In inflammation of the diverticulum 
the inflamed portion may become adherent 
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to ncijaccnl intestine, producing obstruc- 
tion by compression and constriction. 
Intussusception not infrequently occurs if 



I'lr., 4. Cnsc II. \ticroplmi(ipr.ipli vltowini: tiu- 
glandular structure of tin- divcrticuluin Minilar 
to that of tlu- gastric fundus. 


the diverticulum should become invagi- 
nated, in which ease it acts as a polyp 
within the lumen of the bowel. Volvulus 
is an occasional finding. 

c. i\cw Grou'lhs^. Rarely the diverticu- 
ium may be the site of new growths, either 
benign or malignant. Nygaard and Walters 
in a survey made in 193- found a total of 
twenty cases of malignant tumors of 
Meckel’s diverticulum. Fourteen cases 
were of sarcoma and six of carcinoma. Of 
benign tumors, myoma and lipoma of the 
diverticulum have been reported. 

/. Miscellaneous. Very rarely, the di- 
verticulum may be the site of a tuberculous 
or typhoid ulceration. In the latter, the 
ulceration requires the presence of Peyers’ 
patches. 


C.\SE 1. This was an obstruction of tiic 
bowel associated with torsion and gangrene of 
a Meckel’s diverticulum. A young male, aged 
25 years, American born, a coal loader, had 
been in good health up to the onset of the ill- 
ness, except for a mild constipation. About 
4 A.M, on May 18, 1938, he was awakened by 
severe intermittent cramping pain, localized in 
the region of the umbilicus. At about the same 
time he felt a desire to defecate and, as he could 
not walk due to the pain, he dragged himself 
to the toilet where he had a very loose stool. 
This relieved the pain and he was comfortable 
for one hour. Following this, the cramping pain 
again returned, full}- as severe as before, caus- 


ing him to writhe in bed. 1 !e was nauseated and 
vomited once almut fl a.m., the vomitus being 
watery and green in color. The nausea persisted 
i)tit there was no further vomiting. His family 
physician first saw the patient .about 9 a.m. 
By this time the pain had changed from a 
.severe intermittent cramping to a continuous 
fitill ache localized just l>elow the umbilicus. 
Hospitalization was advised but the patient 
refused until four hours later when the per- 
sisting pain finally caused him to make the 
trip. 1 le was admitted to the liospital at 2 p..m. 
appro.simatcly ten hours after the onset of 
illness. The pa.st history was important in that 
four years previously he had had an attack of 
severe cramping pain similar to the present 
illness, 'fhat attack lasted only about fifteen 
minutes and had been relieved by a small dose 
of paregoric. II is only previous hospitalization 
had been in 1933 for the surgical correction of 
a ventral hernia directly above the umbilicus. 
He bail had the usual childhood diseases. He 
had been in excellent health prior to the onset 
of the present illness; on the previous evening 
he had jtractised baseball with a local team. He 
had taken no cathartics prior to his illness. 

Examination revealed that the patient was a 
well developed and well nourished, stocky, 
white adult male, obviously acutely ill, titid 
complaining of continuous aching pain just 
below the umbilicus. The pulse rate was 96; 
the blood pressure 1 58 systolic and 104 diastolic; 
the temperature ioo'f. by mouth. His respira- 
tions were 20 per minute and predominately 
thoracic in type. E.xamination of the mouth 
and throat showed an extremely high, hard 
palate but there was no evidence of congenital 
stigmata otherwise. The teeth showed numer- 
ous extractions and moderate caries. The heart 
and lungs were entirely normal to physical 
examination. 1 nspection of the abdomen showed 
a healed surgical scar 2^2 inches in ien^h, 
directly above the umbilicus. There was moder- 
ate distention, especially in the upper abdomen. 
There was tenderness to palpation over the 
lower abdomen, a little more marked on the 
right side than on the left. On deep palpation 
a mass could be made out lying about i inch 
below and to the right of the umbilicus. The 
mass was deeply situated, its size and position 
could not be definitely determined. Rebound 
tenderness was marked. The abdominal wall 
moved only slightly with respiration, 
peristaltic waves were noted. A fluid ware. 
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areas of shifting dullness and obliteration of 
liver dullness were absent. The rectum was 
empty and no mass could be felt in the lumen 
above or impinging on the rectal wall. There 
was tenderness to pressure high up and on both 
sides of the rectum. The erythrocyte count was 
4,000,000, and the leucocyte count 16,000 with 
95 per cent polymorphonuclears. Urinalysis was 
unchanged. 

Because of the severity of the abdominal 
symptoms, coupled with the palpable mass, 
fever, and Icucocytosis, immediate operation 
was advised. A preoperative diagnosis was 
made of intestinal obstruction, cause unknown. 

Under spinal anesthesia (neocaine, 150 mg. 
Introduced into the third lumbar interspace) 
with ether analgesia in the latter stage, the peri- 
toneal cavity was entered through a right rectus 
incision. A moderate amount of cloudy, odor- 
less, brownish fluid was encountered and was 
removed by aspiration from the peritoneal 
cavity. The intestines were moderately dis- 
tended and showed slight hyperemia. Ljdng 
in the lower portion of the right hypochondrium, 
just anterior to the gallbladder, was a dark, 
gangrenous object, about the size of an ordinary 
sausage. At the proximal end, the mass was 
found to communicate with the small intestine 
along the antimesenteric border and apparently 
in the region of the terminal ileum. The distal 
end was traced to the umbilicus, establishing 
the diagnosis of a strangulated Meckel’s 
diverticulum. The diverticulum showed marked 
torsion, being twisted on itself through two 
complete turns at the intestinal and umbilical 
junctions. Lying across the strangulated diver- 
ticulum, in a manner similar to which clothes 
may be hung on a line, was found a loop of 
small intestine, measuring about 15 inches. 
This was kinked sharply at the point of crossing 
the diverticulum causing an obstruction of the 
small bowel. This loop of bowel was more 
distended than the remainder of the intestine 
and of a darker color due to circulatory stasis. 
The obstructed loop of gut was pulled up and 
returned to its normal location within the 
peritoneal cavity with a marked improvement 
in the color of the loop after this procedure. 
The abdominal ca\'ity was then protected by 
gauze against soiling and the diverticulum 
brought up into the operatn-e field. The base of 
the diverticulum was clamped, cut, carbolized 
and invaginated into the ileum using a black 
silk purse string suture. A few reinforcing sero- 


muscular sutures were then placed at the site 
of the Inversion. The caliber of the adjacent 
Intestine was not appreciably diminished by 
this procedure. The distal, fibrous end of the 
diverticulum above the site of torsion was then 
clamped and cut, and a chromic No. i tie 
placed about the remaining short stump. The 
appendix was grossly normal and was removed 
in the usual manner prior to closure. 

The patient had a smooth and uneventful 
recovery following the operative procedure. 
The highest elevation of temperature, ioo.6°f. 
occurred thirtj"-six hours after operation. This 
became normal the following morning and 
remained so for the duration of the hospital 
stay. There was no nausea or vomiting and 
only a slight distension for forty-eight hours 
after operation. The sutures were removed on 
the eighth postoperative day. The wound re- 
mained clean and healed by primary intention. 
The patient was allowed out of bed on the 
tenth and was discharged on the fourteenth 
postoperative day. Since leaving the hospital 
the patient has been seen from time to time 
in the out-patient department, the last visit 
being almost a year after operation. There have 
been no complaints referable to the gastro- 
intestinal tract. Recent examination showed 
him to be in excellent physical condition. The 
abdomen was soft, the scar firm and there were 
no areas of tenderness. The patient has resumed 
his regular occupation and activities; he is now 
playing semiprofessional base ball several 
times a week. 

The pathologic report stated that the diver- 
ticulum measured 5.4 by 4.0 by 2.2 cm. (after 
fixation) and bore a striking resemblance in 
form to a stomach. Both the proximal and 
distal ends were about 0.5 cm. in diameter and 
showed several complete twists. The color v’as 
purplish black with little patches of fat being 
seen in the external wall. A longitudinal section 
was made connecting the edges of the lesser 
and greater curvatures. A valve-Ilke triangular 
cone was found originating from the lesser 
curvature near the intestinal end. This cone 
projected into and partially obstructed the 
lumen of the diverticulum. Microscopic exami- 
nation revealed the diverticulum to be so 
thoroughly necrotized as to make impossible 
any recognition and defination of glandular 
structures. The whole tissue was impregnated 
with blood. Large areas showed the segmented 
nuclei of polymorphonuclear leucocytes, and in 
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other regions pycnotic nuclei surrounded by 
undefinable cell debris ivere seen. Pancreatic 
tissue was not found. 

Case ii. This was an instance of bleeding 
Meckel’s diverticulum in an eleven months old 
infant. A white, male infant, aged eleven 
months, was admitted to the hospital on 
Jul}^ 5, 1939, because of bleeding from the 
bowels. The patient was a full term babj-, 
spontaneous deliver}'. His first tooth erupted 
at six months, he was able to sit up at nine 
months, and the weight cun'e had been satis- 
factor}- since birth. There was no history of an}' 
illness since birth other than a mild, acute 
upper respiratory infection when six months of 
age, which cleared completely after about 
seventy-two hours. The onset of the present 
illness dated to three months prior to admission 
when the mother noticed a blood stained diaper. 
Thirteen days after the initial attack, the baby 
passed a large amount of blood from the 
bowels, enough to fill several diapers with clots. 
The baby appeared very pale and was taken to 
a hospital where a transfusion was given. For 
five days following this the stools v'ere dark 
and blood stained. No cause or source of the 
bleeding was found at that time. The baby 
picked up very well and there was no further 
difficulty until just prior to admission when 
the mother noticed that the diapers were again 
blood stained with several large clots also 
present. The baby was then brought imme- 
diately to the hospital for further care. 

^^’hen first seen at the hospital, the patient 
was a very well developed and well nourished, 
stocky, white male infant, I}'ing quietly in bed, 
not appearing acutely ill. Examination of the 
head showed the anterior fontanelle to be 
widely open. The eyes, ears, nose and throat 
were normal except for a very high, hard palate. 
Six teeth had erupted. The heart and lungs were 
entirely normal. Examination of the abdomen 
revealed no abnormalities. The wall was soft 
and no masses were palpable. A few small 
lymph nodes were palpable in each inguinal 
region. Tlie red cell count on admission was 
4,100,000 and the white cell count 10,500 with 
83 per cent hemoglobin. 

The baby was placed under obser%'ation in 
the hospital and treated with small doses of 
paregoric and phenobarbital for sedation. On 
the day following admission, a gastrointestinal 
study was carried out. The opaque meal was 
followed through the small intestine and colon. 


Films taken in the lateral position showed a 
few flecks of barium near the umbilicus which 
might have indicated the position of a Meckel’s 
diverticulum. At the end of six hours, however, 
an isolated collection of barium was found in 
the region of the umbilicus, the balance of the 
meal lying in the lower portion of the intestine, 
to the right of the midline. The roentgenologist 
noted that the margins of the isolated accumu- 
lation were less regular than the remainder of 
the intestine. He stated that this could very 
well be a Meckel’s diverticulum filled with 
barium. The stools during this period of 
observ'ation were dark in color but no gross 
blood was noted. The benzidine reaction, 
however, was 4 plus. Four days after admission, 
the baby again had two grossly bloody stools 
with several large clots, and on the following 
day there were three grossly bloody bowel 
movements. The red cell count showed a drop 
to 2,600,000 cells and the hemoglobin had been 
reduced to 50 per cent. The baby seemed to be 
more listless and pallor was increasing from 
day to day. It was believed that an e.xploratory 
laparotomy could no longer be delayed in view 
of the continued passage of blood and the 
rapid drop in the red blood cell count. A pre- 
operative diagnosis of a bleeding Meckel’s 
diverticulum was made and the patient pre- 
pared for surgery. 

Under drop ether anesthesia, the peritoneal 
cavity was entered through a right rectus in- 
cision. The bowel loops were distended and 
tended to bulge up into the field. The cecum 
was identified and found to be filled with dark 
appearing material within the lumen. The ap- 
pearance suggested the possibility of blood in 
the bowel. The ileum was then followed back, 
and appro.ximately 18 inches from the ileocecal 
valve, a Meckel’s diverticulum was found. The 
diverticulum had the appearance of a rimless 
derby hat lying on top of the bowel. It showed 
a very wide base and measured about H inch 
in height. There was a moderate thickening to 
palpation when compared to the adjacent in- 
testine, and several large vessels could be 
traced up from the bowel into the diverticulum. 
There was no mesenter}'. The diverticulum was 
brought up into the field and the adjacent 
intestine packed off to prevent soiling. A 
Dawson-Furniss crushing clamp was applied 
across the base and the diverticulum removed 
by cutting. The edges were carbolized and the 
clamp removed. Several bleeding vessels %verc 
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picked up and tied off -with line silk. Using the 
Connel stitch, the crushed edges were then 
inverted into the lumen with black silk. Three 
black silk supporting mattress sutures were 
then placed for reinforcement. At the close of 
the procedure, there was only a slight diminu- 
tion in the caliber of the intestine, and on 
manipulation, gas could easily be passed 
through the slight eonstriction. The lumen ap- 
peared to be of suflicient size to permit the 
passage of an ordinarj' lead pencil. The appen- 
dix was grossly normal and was removed in the 
usual manner prior to elosure. The abdominal 
cavity was not drained. 

A transfusion of 175 cc. of blood into the 
brachial vein was given immediatelj’- after the 
operative procedure. The course during the first 
forty-eight hours following operation was verj"^ 
satisfactory. The feedings were well taken and 
there was ver}’’ little abdominal distention. A 
formed stool which was covered with fresh 
blood was passed on the third postoperative 
day, followed several hours later by the passage 
of a second stool containing a large number of 
blood clots. Koagamin coagulant (Millar) was 
then administered intramuscularly in 3 cc. 
doses every three hours until a total of 12 cc. 
had been given. Two blood tinged stools were 
passed on the fourth postoperative day. The 
stools from that time on were free of gross 
blood, although the benzidine test remained 
positive for two more days. The patient was 
discharged on the eleventh postoperative day. 
The erjMirocyte count was 3,100,000 and the 
hemoglobin 63 per cent at this time. The pa- 
tient was seen recently in the out-patient de- 
partment (January, 1940) and was found to be 
in excellent physical condition. A gastro- 
intestinal study at this time was normal. The 
isolated collection of barium which had been 
found and identified as the diverticulum prior to 
operation was not seen at this time. There had 
been no further passage of blood in the stools. 

The pathologic report was as follows: The 
diverticulum measured 2.5 cm. in height with 
a diameter of 2.75 cm. at the base. On the inner 
aspect, the mucosa was i mm. in thickness and 
thrown into numerous folds. The muscularis 
was 0.5 mm. in thickness. No ulcerations or 
bleeding points were seen. The microscopic 
examination revealed long tubular glands in the 
mucosa. Chief cells and many brightly stained 
parietal cells were seen. There were no focci of 
inflammation or areas of hemorrhage. A patho- 


logic diagnosis was made of Meckel’s diver- 
ticulum containing mucosa similar to that of 
the gastric fundus. 

SUMMARY 

1 . A brief review is given of the history, 
embryology and incidence of Meckel’s 
diverticulum. 

2. The complications which may result 
from the presence of such a diverticulum 
are noted. 

3. A case of bowel obstruction asso- 
ciated with torsion and gangrene of a 
Meckel’s diverticulum is presented. 

4. A case of bleeding Meckel’s diverticu- 
lum in an eleven months old infant is 
presented. 

CONCLUSIONS 

1. The passage of blood by rectum, 
especially in children and in the presence 
of acute abdominal disease, should arouse 
suspicions of a Meckel’s diverticulum. 

2. Examination of the terminal ileum 
should, when possible, be routinely under- 
taken in abdominal operations. 

3. In any abdominal surgery in which 
an adequate pathologic condition to ex- 
plain the clinical findings is not found, a 
Meckel’s diverticulum should always be 
ruled out. 
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After middle life the sigmoid region of the gut becomes pouched in 
many places. These pouches are harmless unless they become inflamed. 
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COLOR ILLUSTRATIONS 

OLOR illustrations, from time to time, have made their ap- 
pearance in the pages of The American Journal of Surgery, 
and it has long been our ambition to offer more of these to 
our readers. Foreign scientific journals, because of lover labor costs, 
have been generous in publishing color illustrations. Often this has 
been made possible because of endowments for this purpose, as in the 
case of the British Journal of Surgeiy. In this country color illustra- 
tions, particularly when four colors are used, are very expensive. One 
such picture often runs into several hundred dollars, thus making the 
cost to both author and publisher prohibitive. 

Pictures in color tell a great deal more than do just black and 
white reproductions; the position, relations, structure and functions 
of the human body are more clearly visualized and better understood 
when depicted in color. It is, therefore, with pleasure that we publish 
four color plate illustrations in this issue. This marks the beginning 
of what we anticipate will be a regular presentation at stated inter- 
vals throughout the year, as pictures of merit present themselves to 
your editor. 

The fine illustrations in this number have been made possible by 
the generosity of the Petrolagar Laboratories, of Chicago, who met 
the expense of the artist. Dr. Frank Netter, and of the engraver 
in the production of the plates. Under this arrangement the Journal 
can give them to its readers prior to their use in other forms. 

This co-operative presentation to our readers is frankly an 
innovation, one which should add materiall}- to the value of the 
publication. 
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T. S. W. 
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LOWER BOWEL, RECTUM AND ANAL CANAL 

Mucous Surface of the Pelvic Colon, Rectum and Anal 
Canal 


The Veins of the Descending and Sigmoid Colons, Rectum and 
Anal Canal 


The Arterial Supply of the Sigmoid Colon, Rectum and Anal 
Canal 


Musculature of the Lower Bowel 
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MUCOUS SURFACE OF THE PELVIC COLON, 
RECTUM AND ANAL CANAL 

T he mucous membrane of the lower end of the bowel is a 
thick, vascular layer. The surface of the sigmoid colon is 
usually considerably more rugous than that of the rectum. On 
sigmoidoscopic examination a rather sharp demarcation can often 
be seen between these two surfaces and this transition is demon- 
strated in the illustration. Scattered throughout the mucous mem- 
branes are numerous solitarj^ lymphatic nodules. 

Within the rectum there are three shelf-Iike projections, known 
as the “Valves of Houston.” The uppermost and lowermost of these 
arise from the left side and the middle one from the right side of 
the bowel. At the lower end of the rectum the mucosa is gathered 
into longitudinal folds, approximately ten in number, kno\ra as the 
“Rectal Columns” or “Columns of Morgagni.” These columns are 
united at their lower extremities bj' transverse semilunar mucosal 
folds to which the term “Anal Valves” has been applied. Each anal 
valve thus forms one wall of a pocket or saccule which is bounded 
externally by the rectal wall and on each side by a rectal column. 
These pockets are called “Crypts of Morgagni,” or “Saccules of 
Horner.” They are quite important clinically as they form a common 
point of entrance for infective organisms. Shortly below this point 
there is a transition from the intestinal mucosa to the anal skin. 
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THE VEINS OF THE DESCENDING AND 
SIGMOID COLONS, RECTUM AND 
ANAL CANAL 

T he venous system of the lower rectum comprises two 
plexuses, the internal or superior hemorrhoidal plexus 
(I.H.P.), and the external or inferior hemorrhoidaf plexus, 
(E.H.P.). The internal or superior hemorrhoidal plexus consists of a 
network of small veins situated in the submucosa above the anorectal 
line. In the illustrations, a panel of mucosa has been removed from 
the posterior rectal wall to show this network. On the anterior 
wall, the muscular layer has been cut away at a higher level than has 
the mucosa in order to demonstrate the manner in which the small 
veins of this plexus course upward. At about the middle of the 
rectum, the veins penetrate the muscular layer. They continue 
upward on the outer surface of this muscular layer, uniting with one 
another to form the right and left branches of the Superior Hemor- 
rhoidal Vein (R.S.V.) (L.S.V.). These branches course upward on 
the posterior aspect of the rectum and unite to form the Superior 
Hemorrhoidal Vein proper (S.H.V.). This in turn drains by way of 
the Inferior Mesenteric Vein (I.M.V.) and Splenic Vein (S.V.) to 
the Portal Vein (P.V.) and thus to the liver. 

The External or Inferior Hemorrhoidal plexus is located outside 
the muscular layer of the lower rectum and anal canal. It is drained 
on each side by two veins, the Middle Hemorrhoidal, (M.H.V.) and 
the Inferior Hemorrhoidal (I.H.V.). The Inferior Hemorrhoidal 
vein is a tributary of the Internal Pudendal Vein (I. P.V.) which in 
turn enters the respective Hypogastric Vein (H.V.). The Superior 
Hemorrhoidal Vein drains directly into the H^^pogastric. The Hypo- 
gastric Vein on each side joins the External Iliac to form the Common 
Iliac Vein (C.I.V.) and the two common Iliacs unite with each other 
to form the Inferior Vena Cava (I.V.C.) leading to the heart. 

It is thus obvious that the Internal or Superior Hemorrhoidal 
plexus drains by way of the “Portal Circulation” while the External 
or Inferior plexus drains by way of the “Caval Circulation.” The 
two plexuses, however, anastomose with each other (An.) and this 
anastomosis is of considerable significance as it forms a juncture 
point of the two great venous systems — the caval and the portal. 

The blood from the Sigmoid Colon and Descending Colon is 
drained by way of the Sigmoid Veins (S.V.) and the Left Colic Vein 
(L.C.V.) into the portal circulation. 
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THE ARTERIAL SUPPLY OF THE SIGMOID 
COLON. RECTUM AND ANAL CANAL 

T he Inferior Mesenteric Arterj^ (I.M.A.), by means of its 
three branches, the Left Colic Artery (L.C.A.), the Sigmoid 
Artery (S.A.) and the Superior Hemorrhoidal Artery 
(S.H.A.), provides the blood supply for the descending colon, the 
sigmoid and the upper part of the rectum. The Left Colic Arter3% 
in its rout to the colon, divides into branches which unite with each 
other to form a series of arcades. From these arcades branches are 
given off to the bowel. The uppermost branch of the artery anas- 
tomoses with the descending branch of the middle colic artexy, while 
the lowermost anastomoses with a branch from the sigmoid artery. 
The Sigmoid Arterj"^ and the Superior Hemorrhoidal are the two 
terminal branches of the Inferior Mesenteric ArterjL 

The Sigmoid Artery courses downward in the Sigmoid mesenterj' 
and divides into branches which suppty the Sigmoid Colon. The 
Superior Hemorrhoidal Artery crosses the left common iliac vessels 
and enters the pelvis to reach the posterior surface of the upper 
end of the rectum. Here it divides into a right and left branch which 
continue downward, winding around the rectum and subdividing 
further. At about the level of the peritoneal reflection, these branches 
pierce the muscular coats and form a plexus in the submucosa. This 
plexus also receives branches from the Middle and Inferior Hemor- 
rhoidal Arteries (M.H.A.) (I.H.A.). 

There are two Middle and two Inferior Hemorrhoidal Arteries 
(right and left). Thej" arise from the anterior divisions of the respec- 
tive Hj'pogastric Arteries (H.A.) and course medially over the 
pelvic floor to the sides of the rectum where thej^ pierce the muscular 
laj^ers and anastomose with branches from the Superior and Inferior 
Hemorrholdals to form the submucous plexus. The Inferior Hemor- 
rhoidal Artery on each side arises from the Internal Pudendal Arter}" 
(I.P.A.), a branch of the Hj^pogastric (H.A.), after that vessel has 
left the pelvis, i.e., in the Ischiorectal Fossa. It courses mediallj" 
toward the anus, where it breaks up into branches that take part in 
formation of the submucous plexus. The Middle Sacral Arter}^ 
(M.S.A.) also supplies a few branches to the posterior aspect of the 
rectus. 
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MUSCULATURE OF THE LOWER BOWEL 

T he musculature of the large intestine is comprised of a circu- 
lar layer and longitudinal layer. In the cecum, ascending colon, 
transverse colon, descending colon and sigmoid colon, the lon- 
gitudinal layer is collected into three longitudinal bands — only one 
of these bands (the taenia libera) is visible anteriorly. At the juncture 
of the sigmoid colon with the rectum, the bands broaden out and 
fuse so as to form a complete external longitudinal layer of muscle 
over the rectum. This transition is illustrated here. 

A rectangular window has been cut in this superficial layer of 
longitudinal muscle to demonstrate the underlying circular muscula- 
ture. Lower down, the anterior portion of the rectal wall has been cut 
away in order to illustrate the formation of the sphincter and the 
attachment of the levator ani muscle. About 4 cm. meters above the 
anal margin, the circular muscle increases in thickness so as to form 
the internal rectal sphincter. The longitudinal muscle is continued 
down and is inserted partly into the levator ani and partly into the 
fascia around the anus. 

The external sphincter is a voluntary muscle somewhat elliptical 
in shape, surrounding the anal canal and extending from the tip of 
the coccyx posteriorly to the perineum anteriorly. As illustrated, it 
is folded on itself at its lower extremity so as to form a superficial 
and deep layer of fibers. About midway of the anal canal the deep 
layer meets the internal sphincter. At this juncture there is a depres- 
sion, not alwaj's discernible to the eye, but palpable to the finger. 
This line has been termed the “White Line of Hilton.” On each side 
of the rectum the levator ani is shown forming the pelvic floor and 
above this the semilunar peritoneal folds which form the pararectal 
fossae are represented. 

The levator ani, the external sphincter, the obturator muscle 
overlying the ischial bone form, on each side, an angular space 
known as the ischiorectal space. Laterally, the fossae of the hip 
joints are represented. 
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I LEUS caused by the impaction of a gall- 
stone is exceedingly rare and occurs so 
seldom in ordinary surgical practice 
that its occasional ohservation merits par- 
ticular interest. The experience of Martin* 
afl'ords especially impressive evidence of 
the Infrequeney of the condition. A ques- 
tionnaire which he addressed to a number 
of prominent surgeons of America elicited 
replies which indicated that among ap- 
proximately half a million operations 
performed by them there were only sixteen 
Instances of intestinal obstruction due to 
gallstones, or an average of one case in 
about 30,000 operations. In England, 
Mayo Robson- discovered four cases among 
80,000 patients in four large hospitals. One 
infirmary recorded a single instance of in- 
testinal obstruction by a gallstone in 
50,000 admissions of patients. Barnard® 
found eight cases resulting from gallstone 
among 360 cases of Intestinal obstruction 
encountered during a period of eight years 
in the principal hospital of London. 
Finally, a survey conducted under the 
auspices of the British Medical Assocla- 
tion"* revealed that impacted gallstone was 
the cause of the intestinal obstruction in 
less than i per cent of all cases of the 
latter reported within a certain year from 
seven hospitals. 

A perusal of available literature on the 
subject shows that the terminal portion of 
the ileum, where the latter becomes nar- 
rower in the direction of the ileocecal valve, 
is the site of predilection of obstruction by 
gallstone, the duodenum and the jejunum, 
respectively, being less frequently obtu- 
rated; while the colon in general and the 
sigmoid flexure specifically are apparently 
almost never affected. Thus, among fifty- 


two cases collected by Courvoisier’ in 1890, 
the ileum was obstructed in thirty-three, 
the ileocecal valve in nine, the duodenum 
in eight and the sigmoid flexure in only 
two. In 1914, Wagner® prepared a tabular 
summary of 148 cases previously reported 
by various writers. Of these, eighty-one 
involved the ileum (fifty-three its terminal 
portion), thirty the jejunum, and nine the 
duodenum, while in fifteen the site of ob- 
turation in the small intestine is not stated. 
The colon was invaded in onl}" thirteen of 
these cases but no instance of obstruction 
of the sigmoid flexure is adduced. A careful 
examination of contributions to the litera- 
ture since the date of publication of the 
comprehensive monograph by Wagner® has 
failed to reveal a single reference to the 
sigmoid flexure as the location of the 
disturbance. 

Individuals in the latter decades of life 
are particularly liable to this form of intes- 
tinal obstruetion. The proportion of female 
to male patients is estimated widely at from 
15:1 and 3:1, respectively, in contrast to 
the incidence of gallstones in women and 
men which is assumed to occur in the 
approximate proportion of 2 or 3 : i . 

According to statistics compiled by 
Wagner,® the mortality from ileus due to 
gallstone ranges from a maximum of 92 per 
cent to a minimum of 23 per cent, the latter 
figure relating exclusively to deaths from 
complications which followed extraction of 
the stone. Two major factors are believed 
to account for the excessively high general 
rate, namely, the advanced age at which 
patients undergo operation and the delay 
which is sometimes inadvertently allowed 
to occur between the onset of the obstruc- 
tion and the institution of the appropriate 
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surgical procedure for its relief. It is the 
consensus of opinion of experienced sur- 
geons that the prognosis is most favorable 



Fig. I. Large gallstone which 
produced obstruction of 
the sigmoid. 

when an operation is performed not later 
than the third day following the adoption 
of even a presumptive diagnosis. 

Three possible portals of entry of gall- 
stones into the gastrointestinal tract have 
been demonstrated and described: (i) 
A fistula between the gallbladder and 
the intestine resulting from antecedent 
cholecystitis, cholelithiasis, ulceration and 
erosion, with subsequent production of 
pericholecystitis and formation of adhe- 
sions between the gallbladder or gallducts 
and the adjacent viscera. While the perfora- 
tion which develops within these adhesions 
is most frequent between the gallbladder 
and the duodenum, fistulae may occur also 
in the ileum as well as the large intestine. 
(2) A fistula of the choledochus into the 
duodenum. (3) Passage through the intact 
common duct and thence into the duo- 
denum. It has been found that most gall- 
stones enter by way of a fistula between the 
gallbladder and the duodenum. Among 
thirty fatal cases reported by Courvoisier,® 
twenty-eight resulted from cholecystoduo- 
dcnal fistula, and two from fistula between 
the gallbladder and the colon. Of seventv 
cases contributed by .Murphy and cited bv 
Moore,' in which the route of the gallstone 
was traced, entrance occurred via a fistula 
between the gallbladder and the duodenum 
in thirt3’-six, the gallbladder and the ileum 
in twenty-five, the common duct and the 
duodenum in seven and the duodenum and 
the colon in one. However, of the several 
modes of invasion, passage into the duode- 


num through the intact common duct is the 
least frequent, although in extraordinary 
instances ileus from gallstone has occurred 
without evidence of biliary fistula. In a 
classic e.vample quoted by Beam® and 
credited to Morgagni the common duct 
was dilated to the approximate size of the 
stomach bj" gallstones. 

A consideration of the precise etiology of 
intestinal obstruction bj" gallstone is of 
paramount importance for its differential 
diagnosis from the other more familiar 
varieties. Since ileus caused by gallstone 
results from actual mechanical obstruction 
of the lumen of the bowel associated with 
spastic contraction of the muscular fibers of 
the latter, following relaxation of spasm 
and gradual migration of the stone along 
the intestine, the usually persistent symp- 
toms of pain, vomiting and constipation 
which accompany the other forms of the 
disorder often assume a definitel}" inter- 
mittent character. Partial occlusion of the 
lumen by the gallstone may permit the 
escape of gas and distention and interfer- 
ence M'ith the supply of blood may fail to 
ensue as in instances of complete obstruc- 
tion. An antecedent history of cholelithiasis 
is indispensable for the establishment of 
even a provisional preoperative diagnosis 
of ileus due to gallstone. Unfortunately, the 
anamnesis rarely reveals evidence of previ- 
ous disease of the gallbladder, although 
even if it does so the occasionally consider- 
able interval which may have elapsed from 
the occurrence of the cholelithiasis to the 
onset of the ileus may obscure the relation- 
ship between the two incidents. Radiog- 
raphy sometimes yields shadows sugges- 
tive of gallstones, and in the absence of the 
history referred to may afford the sole basis 
for a diagnosis prior to operation. However, 
Gilman® warns that the use of opaque mate- 
rial administered by mouth may precipi- 
tate a condition of complete obstruction. 
As in other types of intestinal obstruction 
the white cell count is usually elevated but 
is not likely to be as high as in obstruction 
due to strangulation. Icterus seldom mani- 
fests itself, although it is noted when the 
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Stone passes through the intact common 
duct. According to Powers,^® there is usu- 
ally no marked local tenderness but sensi- 
tiveness belo^Y the right costal margin in 
the region of the gallbladder is indicative 
of recent perforation, while generalized ab- 
dominal spasm points to general peritonitis. 

The prognosis of ileus due to the presence 
of gallstone depends primarily upon early 
diagnosis and prompt surgical intervention. 
In this connection it should be remarked 
that very often patients exhibit intermit- 
tent obstructive symptoms which fre- 
quently increase in severity with recurrent 
exacerbations until complete obstruction 
occurs. The possibility of peritonitis con- 
stitutes an additional hazard of delayed 
operation. Vidgoff” attributes the rela- 
tively high mortality to the fact that the 
majority of patients are not operated upon 
before five to eight days after the onset of 
the obstructive symptoms. Balch^- con- 
tributes an instructive comparison of 
figures for mortality according to duration 
of obstruction prior to operation. In his 
group of seventeen cases, only one of eight 
patients operated upon after the third day 
of obstruction survived, while of nine 
patients who underwent an operation dur- 
ing the first three days only four died. 

It has been estimated that approxi- 
mately 50 per cent of patients with ileus 
resulting from gallstone reco\er without 
operative aid, the stone being gradually 
propelled onward through the small bowel 
into the colon and outward by way of the 
rectum. Courvoisier’ asserted that seventy 
of 125 of his patients were cured spontane- 
ously by passage of the stones per anum. In 
the series presented by Wagner,'’ ninety- 
three patients passed the stone by rectum, 
159 were operated upon and eighty-two 
died without operation. But these infre- 
quent Instances of recovery under expec- 
tant treatment should not be accepted as 
proofs of its efficacy. Surgery has always 
been and is still the universally recognized 
means for the relief of ileus from all causes. 
The condition of the patient, the degree of 
obstruction, the extent of the toxemia and 


the time of intervention are cardinal factors 
in the determination of the particular 
operative method which is to be employed. 
Enterotomy is preferred by most surgeons 
when only mild toxicity is present. The 
stone is carefully manipulated past the 
point of obstruction, the bowel is incised 
along its longitudinal axis above the stone 
and the latter is extracted. The bowel is 
thereupon sutured transversely" in two 
layers of gastrointestinal sutures and the 
abdomen is closed without drainage. The 
segment of the bowel which contains 
the stone should be lifted out of the abdomi- 
nal cavity and walled off prior to incision. 
However, if the obstruction is complete, 
the toxemia profound and the general state 
of the patient otherwise grave, the risk 
entailed by a protracted operation should 
be seriously contemplated. Here simple 
enterostomy with remo\’al of the stone and 
establishment of adequate drainage is 
indicated. The stone should be extracted 
through a transverse incision in order to 
avoid the constriction of the intestinal 
lumen which occurs when a longitudinal 
incision is closed and inverted. Transverse 
closure is advocated when removal of the 
stone is effected by means of a longitudinal 
incision. Saline solution should be adminis- 
tered subcutaneously and intravenously 
both before and after operation to com- 
pensate for chlorides lost by vomiting. 

When a faceted stone is encountered at 
operation, it is quite probable that there is 
another stone higher in the intestinal tract 
which should be extracted prior to closure. 
If the condition of the patient warrants it, a 
search should be conducted for this second 
stone, whose discovery and removal dur- 
ing the initial operation may render 
unnecessary a subsequent surgical pro- 
cedure designed for the relief of secondary 
obstruction. 

The following case from my own practice 
apparently represents the third instance of 
obstruction of the sigmoid flexure by a 
gallstone thus far recorded in the literature: 

A married woman, aged 64, with a past 
general medical history of t\"phoid fever and 
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malaria, when seen on January 17, 1940, related 
that two and a half years previously she had 
been admitted to the hospital with symptoms 
suggestive of cholecystitis and had been treated 
there for alleged peritonitis localized in the 
right upper quadrant. Following her discharge 
she had experienced recurrent digestive dis- 
turbances and symptoms referable to the gall- 
bladder. On the morning of January 14, 1940, 
she had been awakened iiy an urge to defecate, 
whereupon she became violently nauseated and 
commenced to vomit. Vomiting had since oc- 
curred from four to five times daily. Enema 
elicited only a small amount of feces and gas. 
Examination revealed a robust, somewhat 
obese female with a firm and moderately dis- 
tended abdomen. There was no definitely local- 
ized tenderness, but general discomfort was 
manifested on palpation with some resistance 
to pressure in the left lower quadrant. Urinaly- 
sis showed 3 plus albumin, a few red blood 
cells, some white blood cells, hyaline casts and 
an occasional granular cast. Examination of 
the blood revealed 4,850,000 red cells and 
11,400 white cells, with 96 per cent of hemo- 
globin. A tentative preoperative diagnosis of 
intestinal obstruction was based upon tiie fail- 
ure of the bowel to empty itself properly, 
nausea, vomiting and abdominal distention. 
Malignancy of the sigmoid was for a time 
suspected but was ruled out by the absence of 
bloody stools and purulent discharge from the 
rectum. 

On January 19, 1940, an operation was per- 
formed under spinal anesthesia with pantocain. 
The abdomen was opened by a median sub- 
umbilical incision, and the distended ileum, 
ascending, transverse and descending colon 
were exposed. Following the deliverj’ of the 
sigmoid into the wound, a well defined foreign 
body present in the former was palpated and 
identified as a large gallstone. Propulsion of the 
stone along the sigmoid and into the rectum 
appeared impracticable, since it was feared 
that a forceful effort to pass the stone ox'er the 
promontory might result in laceration of the 
bowel and involve the necessity for an opera- 
tion in the rectosigmoid region, a procedure 
which would have proved difficult because of 
the obesity of the patient. Exploration of the 


right upper quadrant revealed a definite mass, 
obviously a fused pyloric end of the stomach 
or the duodenum with the gallbladder. There 
were numerous adhesions around this region, 
and apparently a fistula (cither a cholcc3’stogas- 
Irostomy or a cholceystoduodcnostomj’) existed 
between the gallbladder andthc gastrointestinal 
tract. Sigmoidotonu' was performed and a large 
gallstone was c.xtractcd. The longitudinal 
incision was thereupon closed with Ho. 00 
chromic catgut and interrupted silk, a Penrose 
drain was provided and the abdomen was 
closed in the usual manner. 

The postoperative course was uneventful, 
except for a slight infection of the wound which 
healed completely, and a transient psx'chosis of 
presumabiv toxic origin, similar in character 
and course to that said to have been experi- 
enced during hospitalization for the attack 
of disease of the gallbladder two and a half 
years previousK'. The patient was discharged in 
excellent condition on February* 17, ipjo, 
approximately four weeks after the operation. 
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CARCINOMA OF THE AMPULLA OF VATER* 
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I NDIVIDUAL experience with this dis- 
ease is necessarily limited by rarity. In 
large series of autopsies, its incidence 
lies somewhere between 0.03 and 0.06 per 
cent.^'®'® Several authors, notably Cohen 
and Colp,'* Whipple,^® Hunt and Budd,® 
and Allen, ^ have recently reviewed care- 
fully and exhaustively the scattered records 
and previous reviews of other small series 
of radical resections with complete clinical 
discussions. 

Twentv-two resections had been done in 
no cases collected by Outerbridge.^^ The 
reported resections have been conserva- 
tively estimated to represent less than 20 
per cent of the cases of periampullary carci- 
noma.® Ninety-six patients in 193 case 
reports reviewed by Allen ^ had no opera- 
tion, or had exploratory or palliative opera- 
tions only, leaving ninety-six cases of 
radical resection. Unfortunately for ade- 
quate surgical treatment, the high grade 
pancreaticobiliary insufficiency produced 
by these obstructing tumors is extremely 
disproportionate to their malignancj' and 
extent. Hanot’s term, “ pancreatico-biliary 
pylorus” aptly suggests the analogy with 
the stomach in regard to early obstruction 
and symptoms. By reason of its rarity and 
of diagnostic difficulties these tumors are 
undoubtedly frequently confused with the 
much more highly malignant, but later 
obstructing carcinomas of the head of the 
pancreas. It has been noted often, begin- 
ning with Crohn,® that many of them found 
at autopsy as the cause of the symptoms 
and of death, are small, freely movable, 
resectable tumors without metastasis. 


Our cases presented no clinical features 
by which they might be distinguished from 
carcinomas of the head of the pancreas or 
stone impacted at the ampulla, except the 
finding of blood in the stools. Denechau' 
believed that biliary obstruction, indeter- 
minate intestinal bleeding and intractable 
diarrhea might be the clue to the diagnosis. 
Crohn® stated that not only the entire 
absence of bile but also of pancreatic fer- 
ments in the duodenal contents indicated 
the ampulla as the site, blood being the 
clinching factor. Hunt made a strong plea 
for early exploratory operation in all cases 
of obstructive jaundice in which definite 
contraindications are absent. Cohen and 
Colp^ quoted Petren’s opinion that the 
first three weeks of obstructive jaundice 
was the optimum time for exploratory 
operation. Remissions ma}* occur because 
of ulceration of the tumor. 

CASE REPORTS 

Case i. Mrs. N. F., No. 1690335, a house- 
wife, aged sixty-three, was admitted to Cook 
County Hospital December 12, 1937, witli 
complaints of progressive jaundice, and dull 
boring epigastric pain for four weeks, during 
which she lost fifteen pounds in weight. The 
pain was aggravated bj' eating and somewhat 
relieved by vomiting two or three times dailj" 
for the previous three weeks. Eight months 
before she had been in the hospital for three 
weeks with jaundice, chills, fever, dull, boring, 
nonradiating pain in the right upper quadrant, 
and a loss of weight, rapidly regained after the 
disappearance of the jaundice. She had felt 
fairly well in the “free interval.” 


From the surgic.nl services of Dr. River, Dr. McNealy and the laboratorj- of Surgical Pathologt-, Cook County 

Hospital, Chicago. 
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Physical examination showed an intensely 
icteric, emaciated white female who had a 
slightly enlarged smooth liver with a sausage- 


fusions controlled what seemed to be a duodenal 
obstruction. Occasional vomiting occurred until 
the twenty-second day. She was discharged 
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Fig. i. Case 1. Appearance at operation. 


shaped, tense, tender mass below it. The urine 
was negative except for bile. Two of eight con- 
secutive stools contained occult blood. The 
icteric index was 80, The diagnosis was obstruc- 
tive jaundice, probably malignant. 

At operation, January 8, 1938, (R. W. M.), a 
large, tense, gallbladder, an enormously dilated 
common duct and a rounded, firm mass in the 
posterior wall of the second part of the duo- 
denum were found. The tumor was resected 
with adjacent duodenal wall, ampulla, common 
and pancreatic ducts. (Fig. i.) The cut margins 
of the common and pancreatic ducts were 
united with each other and the duodenum. No 
drainage was introduced. 

On the eighth day she began to vomit after 
having taken fluids well for four days. A duo- 
denal tube, intravenous fluids and three trans- 


February 20, 1938, feeling well, eating without 
distress and gaining weight. She remained well 
until April, 1939, when she noted weakness and 
anorexia. After three weeks, chills, fever and 
vomiting occurred, followed bj’ jaundice, itch- 
ing, occasional vomiting, claj- colored stools and 
loss of weight. On readmission to the hospital, 
three weeks after onset of the jaundice, the 
coagulation time was seventeen minutes, bleed- 
ing time two minutes. The icteric index was 41 ; 
the gallbladder did not fill- There v as no blood 
in the stools and the diagnosis was recurrence. 

At operation, August 23, 1939, (R- W- 
a distended gallbladder and common duct were 
found. There was tight constriction at the site 
of the anastomosis but no induration or glands 
felt. The diagnosis was anastomatic stenosis 
and cholecystgastrostomy was done. The jaun- 
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dice was noticeably clearing in four days, the The preoperative diagnosis was impacted corn- 
course was uneventful and she was discharged mon duct stone. 

on the fourteenth day, relieved of all complaints. At operation, July 20, on another surgical 
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Fig. 2. Case u. Appearance at operation. 


On March i, 1940, she stated that she had 
“indigestion,” had to be careful of her diet, but 
had had no jaundice and had maintained her 
weight. 

C.\SE II. E. W., C. C. H., No. 37391, steam 
table attendant, married, aged fifty-five, was 
admitted to the hospital July 4, 1939. He com- 
plained of jaundice and itching for eight 
months, loss of fifty-eight pounds in eight 
months, pain in the right upper quadrant for 
six months and weakness and dizziness for one 
month. He was well until December, 1938, 
when jaundice began insidiously. Dull, boring 
pain was first noted two months later. Even 
though losing weight his appetite remained 
good until one month before admission, when 
he began to have much lighter colored stools 
and dark urine. During this last month he lost 
ten pounds, and weighed only 100 pounds. His 
past histor\' was negative. 

Physical examination revealed a well devel- 
oped, poorly nourished white male neither 
acutely ill nor deeply jaundiced. His liver was 
palpable four fingers below the costal margin 
and was smooth and firm. Microscopic blood 
was found in three consecutive stools which 
contained small amounts of bile. The urine 
contained urobilin and bile. The icteric index 
was 75, blood cholesterol 284 mg. per cent and 
cholesterol esters 83 mg. per cent on July 7. 


service, a distended gallbladder and common 
duct were found. Both were drained. The 
duodenum was negative to palpation; it was 
not mobilized. The fistula remained open until 
the twentieth postoperative day. Following 
closure jaundice developed rapidly with a 
tender, visible and palpable swelling of the 
gallbladder. The Junior intern, noting these 
features and continuance of the blood in the 
stool, made a diagnosis, by exclusion, of car- 
cinoma of the ampulla of Vater. 

Operation was performed August 15 (L. R.). 
The thin walled, distended gallbladder was 
covered with adherent omentum, stomach and 
duodenum. The common duct was not identi- 
fied. There were two small abscesses between 
the adherent stomach and thickened hepato- 
duodenal ligament. Nothing abnormal was felt 
through the second portion of the duodenum. 
After mobilization, a small nodule was felt at 
the region of the papilla. Transverse anterior 
duodenotomy disclosed a round, slightlj" ulcer- 
ated, smooth nodule, 5 mm. in diameter, 
plugging a dilated opening. The pedicle was just 
inside the ampulla and the tumor had prolapsed 
through. A large probe passed it easily and 
allowed a free flow of green bile. 

The circular resection included duodenal 
wall, tumor and ampulla. The pancreatic duct 
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was not seen. The common duct was 1.5 cm, in There were no masses felt; the liver edge vas 
diameter. It was sutured to the duodenal defect, impalpable. Rectal examination was negative. 
Completely clear of jaundice, and the wound On April t6, 1940, he returned to the hospital 




Fig. 4. Case i. Section through entire tumor. 


healed, the patient, weighing 13 1 pounds, was 
discharged on the sixteenth daJ^ Just before 
and just after discharge he had eight deep .\-ray 
treatments through two portals. 

On April i, 1940, he weighed 155 pounds, 
looked well, felt well and stated he was eating 
ever3n;hing his toothless gums could handle. 


complaining of loss of appetite, epigastric 
distress, chills and fever, itching of the skin and 
constipation for two weeks. He had two chills 
followed bj'^ fever on the ward. The onty posi- 
tive phj'sical finding in a complete work-up was 
a distended, tense, nontender gallbladder. No 
evidence of metastasis was present. Bile was 
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found in the urine and stools. There was no 
blood in the stools. The prothrombin clotting 
time was loo per cent. The diagnosis was 
cicatricial obstruction at the site of anastomosis 
with early ascending cholangeitis. Cholecysto- 
jejunojejunostomy by Whipple’s method was 
done April 23. There was no palpable evidence 
of local recurrence or distant metastasis. Con- 
valescence was uneventful. The jaundice had 
disappeared on the fourth day. The patient 
stated that all his symptoms had been relieved 
when discharged on the sixteenth day and that 
he felt better than for the two or three months 
before operation. He was operated upon on 
September 20, 1940, for severe duodenal 

obstruction. No glandular or hepatic metas- 
tases were felt. He has remained well except 
for occasional Intestinal distress; on February 
10, 1941, .v-ray showed a well functioning 
stoma. 

C.A.SE III. S. S., C. C. H., No. 50672, a 
waiter, single, aged fifty-five, was admitted to 
the hospital September 6, 1939, with complaints 
of jaundice, bloating and belching, and weak- 
ness for four weeks. Sharp right upper quadrant 
pain had been present for three weeks, radiat- 
ing to both shoulders. He had lost ten pounds 
in the last two weeks. 

Physical examination revealed a well devel- 
oped, emaciated, deeply jaundiced, white male, 
appearing ten to fifteen years older than his 
stated age. He had a palpable, tender gall- 
bladder. Bile was absent in the stools. The 
chemical test for blood was positive in five of 
eight consecutive stools. The icteric index was 
50. The diagnosis was carcinoma of the pan- 
creas or of the ampulla of Vater. 

Operation was performed on September 29, 
(L. R.). A tense, thin walled, distended gall- 
bladder and dilated common duct were found. 
There were firm small glands at the junction of 
the hepatic and cystic ducts and at the hilum 
of the liver, but no nodules in the liver. The 
pancreas was uniformly firm and enlarged. 
There was a 1.3 cm., hard, eroded, disc-like 
mass in the posterior duodenal wall, mesial to 
the common duct opening. (Fig. 3.) Wirsung’s 
duct opened in the middle of this. The sur- 
rounding duodenal mucosa was edematous. 
Laterally, the mass overhung and obstructed 
the opening of the common duct, from which 
dark green bile flowed when a probe was 
passed. The mass was resected with surround- 
ing duodenal wall and the lower portions of the 


separate ducts. These were sutured to each 
other and anastomosed to the duodenum, and 
3 cm. of a No. 10 catheter placed in Wirsung’s 
duct with the end hanging free in the duodenum. 

The jaundice disappeared slowly. The gall- 
bladder drain came out on the sixteenth day at 
which time there was still slight jaundice but 
much bile in the stools. Deep .v-ray therapy was 
begun and he was discharged from the hospital 
thirt3''-five days after operation, having gained 
twelve pounds. 

On May 24, 1940, he looked well and was not 
jaundiced. He had gained ten pounds since 
discharge. He could not eat fried or greasy foods 
without distress. Examination of the abdomen 
was negative, the liver margin was not felt and 
he stated that there was no pain. The stool 
contained no undigested fat nor blood and was 
well colored. Rectal examination was negative. 
He died September 25. Massive metastases into 
the mediastinum had been shown by .v-ray. 
No autopsy was performed. 

PATHOLOGIC REPORTS 

Case 1 . N. F. Figure 4 is a section through 
the entire specimen. Sections are shown from 
the most proximal portion of the common duct 
and serially from the tumor proper in the 
ampulla of Vater. In the former section, the 
common duct was lined in places by a single 
laj-er of columnar epithelium showing slight 
papillary projections into the lumen. Embedded 
in the wall and particularly in the submucosa 
were large numbers of gland-like structures 
lined by tall columnar epithelium, in places 
several laj’^ers thick, with not infrequent mitotic 
figures. Some were atypical. These glands were 
surrounded bj- fairlj' dense accumulations of 
plasma cells, lymphoevTes and a few poly- 
morphonuclear leucoc;\Tes. Sections through 
the ampulla of Vater revealed numerous, 
irregular, gland-like structures (Fig. 5A) con- 
taining numerous atypical mitotic figures, and 
encircling and invading the wall of the pan- 
creatic duct forming the polypoid structure 
alreadj-- described. The stroma was heavil}- 
infiltrated with eoslnophiles and IjmiphocjTes. 
Some of the tumor glands were distended by a 
large amount of mucoid material. 

Diagnosis. Mucus producing adenocar- 
cinoma of the ampulla of Vater with invasion 
of the common bile duct and the pancreatic 
duct. 
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Case III. S. S. The tissue, 13 mm. in 
diameter, was button-shaped and had a small 
central depression i mm. in diameter. The free 
surface was granular. The thickest portion of 
the mass was 0.05 cm., the thinnest portion 
measured 0.03 cm. and encircled the thick por- 
tion from 2 to 3 mm. 

Sections were taken through the entire thick- 
ness. The thin peripheral zone was lined by a 
mucous membrane characteristic of the duo- 
denum. The thicker portion of the tissue was 
lined by irregular gland structures having 
numerous papillary projections, whose cells 
were large and several layers thick, with 
elongated and slightly irregular nuclei (Fig. 5c) 
and mitotic figures. The tumor tissue in places 
extended along the duct and invaded the 
muscle fibers surrounding it. 

Diagnosis. Papillary adenocarcinoma of the 
pancreatic duct. 

COMMENT 

1. Complete work-up should be started 
on the jaundiced patient as soon as the 
history is written, and administration of 
vitamin k, bile salts, increased glucose, and 
blood, (as available), should begin at the 
same time. 

2. X-ray, at present, offers little diag- 
nostic help. The difficulties in showing such 
defects of the posterior wall of the duo- 
denum as may be caused by these small 
tumors are enormous. No matter what 
methods are used, the anatomic irregulari- 
ties and the height of the valvulae con- 
niventes of the second portion are almost 
insuperable obstacles to good visualization. 
By the time the defects are visible the 
tumor is usually inoperable.” 

3. Obstructive jaundice being demon- 
strated, particularly in the absence of 
pancreatic ferments in the duodenal con- 
tents and the presence of blood in the 
stools, surgical exploration should wait 
only upon adequate preparation of the 
patient. 

4. In addition to the usual exploration of 
the gallbladder and ducts, palpation of the 
duodenum and pancreas, the duodenum 
should be mobilized and palpated, or 
opened, or both. It should be remembered 


that stones are an incidental finding in 
about 20 per cent of cases of this disease. 

5. For the small, early tumors one-stage 
local resection seems still to be the proce- 
dure of choice. If the glands felt in Case ii 
are- malignant, the two-stage procedure 
could be no more useful than the operation 
performed. Hunt’s patient, the case re- 
ported in 1935, lived twenty-seven months 
and died of extensive mediastinal and 
retroperitoneal metastases.^" He has since 
twice performed the same operation for 
obstructing growths of the ampulla, one 
benign and one malignant. Both patients 
are alive and well, the one with carcinoma 
twenty-two months after operation. Em- 
phasizing that he had had no experience 
with Whipple’s^*’ operation, he questioned 
whether extensive operation for carcinoma 
of the ampulla invading the head of the 
pancreas will be followed by results suffi- 
ciently good to justify its extent. 

6. The pancreatic duct may be ligated if 
necessary. Whipple’-'’ *'’’ and Brunschwig- 
have demonstrated the physiologie prac- 
ticability of exclusion of the pancreas with 
block excision of the duodenum and the 
head of the pancreas. This two-stage resec- 
tion is a notable contribution to the surgery 
of cancers of this region. However, exclud- 
ing cancer of the pancreas, the remainder 
metastasize late and the metastases are 
distant as often as local. If the size of the 
growth and the extent of invasion of duo- 
denum and pancreas indicate the futility of 
attempting one-stage local resection, the 
first stage of Whipple’s operation should be 
done. If time is extremely important, it 
seems that the two anastomoses could 
be accomplished rapidly with Murphy 
buttons. 

Excellent palliation with little danger of 
ascending cholangeitis may be expected 
from the cholecystojej unostomy described 
by either Lauwers,’- Whipple*'' or Brun- 
schwig.- One might then consider unhur- 
riedly the advisability of undertaking the 
second stage. Adequately to evaluate and 
compared the one- and two-stage proce- 
dures, Whipple”’’ predicated a sufficient 
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number of cases with five-year follow-ups. 

7, Longitudinal anterior duodenotomy 
with transverse closure is suggested as 
compensation for the posterior resection. 

CONCLUSIONS 

1. Three instances of successful trans- 
duodcnal resection of periampullary carci- 
noma with re-implantation of the ducts are 
recorded. Two required subsequent in- 
ternal biliary drainage because of stenosis 
at the anastomoses. 

2. Earlier and more frequent e.\plorator\’ 
operation in obstructive jaundice is urged. 

3. Duodenal mobilization and incision 
are advised if the history and course arc 
suggestive, and no cause for the obstruction 
found by the usual palpation and probing. 

4. Choice of operative procedure is 
discussed. 
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J UDOVICH and Bates® have called our 
attention to the fact that low back 
pain may originate in the dorsolumbar 
area. In osteopathic literature the authors 
have mentioned that a pelvic tilt may cause 
backache due to a primary short lower 
extremity. This condition they treat by an 
elevation within the shoe and bj' osteo- 
pathic manipulation. 

One type of back pain involves the 
lumbar muscles and especially the quad- 
ratus lumborum. Here, pain radiates along 
the twelfth rib due to twelfth dorsal and 
first lumbar nerve irritation and a clinical 
picture of asymmetrical muscle imbalance 
occurs. This group of cases comprises a 
definite clinical entity which can be sepa- 
rated from the vast group of patients 
sufl'ering from back pain. The treatment is 
simple and ellective. 

This type of backache, produced by 
muscle imbalance, causes subjective symp- 
toms because the imbalance, together with 
the muscle spasm, increases the tension 
within the quadratus lumborum fascia, 
producing direct pressure on the twelfth 
dorsal and first lumbar nerves. The irrita- 
tion is manifested by pain with radiation 
along the course of these nerves. (Fig. i .) 

The trunk is maintained erect in equilib- 
rium by the abdominals and quadratus 
lumborum muscles in front and the sacro- 
spinalis muscles behind. Overaction or 
weakness of any group of these muscles will 
allow contractures to develop. 

The abdominal muscles, due to lack of 
use, become weakened and the overworked 
sacrospinalis muscles become contracted 
with an increase in the lumbar lordosis. The 


pelvis, lacking the stabilizing effect of the 
abdominal muscles then inclines more 
anteriorly. Injury, a JLoxic. focus or chronic 
s tress, may cause the quadratus lumborum 
to become irritated, resulting in spasm. 
Contraction of the quadratus lumborum 
causes the last rib on the same side of the 
spine to deflect downward at a more acute 
angle. As the twelfth rib is drawn down- 
ward it also rotates forward, giving rela- 
tively a greater distance for the twelfth 
dorsal nerve to traverse from the inter- 
vertebral foramen to the subcostal groove. 
As a direct result of this shift there is 
produced increased tension in the nerve 
sheaths. In an effort to relieve the pain 
thus produced, the patient will assume a 
position of asymmetrical muscle imbalance 
and functional scoliosis appears. Following 
this uneven distribution of body weight a 
pelvic tilt results with abduction of the 
lower extremity on the side of the low crest 
and adduction of the lower extremity on 
the side of the high crest. 

Other muscle changes then occur. On the 
the abducted side, the thigh rotates intei- 
nally at the acetabulum and the foot pro- 
nates with a valgus of the heel. On the 
adducted side, the thigh shows little or no 
internal rotation and the foot little or no 
pronatlon. Another factor in maintaining 
the pelvic tilt is the pull of the pronated 
foot and internal rotation of the femur of 
the abducted extremit3\ (Fig. 2.) 

We have chosen to label this syndrome, 
for want of a more appropriate term, 
causalgic backache. Causalgl a, or pain of a 
b urmng na ture. descnbesTSFiefly the sensa- 
tioh these patients experience. 
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in an individual who iuid no history of 
prc\ious }3ack complaints. Prcliminar\ 
clinical and Roentgen examinations were 
negative. An elevation of ‘‘.i inch was added 
to the heel of the left shoe, and was worn ;it 
all times. A clinical e.xamination was made 
with the adjusted shoes on. There was 
noted a pelvic tilt with the right side 
inclined downward. The spine sliowcd a 
right dorsal, left lumbar scoliosis. The right 
thigh was abducted and the left thigh was 
adducted. 

On the first day of the experiment there 
was a sensation of walking uphill on the 
adducted e.xtremity. Most of the weight 
was borne on the abducted extremity 
(right), while the patient was walking and 
standing. (This was pro\'ed by hav ing him 
stand with each foot on a separate spring 
balance.) 

A notation in the diary on the third day 
disclosed that considerable aching was ex- 
perienced deep in the buttocks. By this 
time it was impossible for the subject to 
walk with comfort unless the entire right 
lower extremitj" was internally rotated. 

After one week, there was a sense of 
tightness and pulling in the dorsolumbar 
area on bending over; especially was this 
true on any attempt to straighten up. At 


this time definite tenderness was present 
paraverlebraliy in the dorsolumbar area 
and along the right twelfth rib. The right 
sacrospinalis muscles were spastic. 



Fi(.. 2. Di.tjiraiiim.'itic <if racli- 

finclmps. 


Following three weeks’ activity in this 
position, subjective pain was present radi- 
ating around the right side at the level of 
the twelfth nerve distribution. Hyper- 
esthesia was present in the groin and along 
the right side of the chest. Night pain in 
these areas had been present for some time. 

After the elevation was removed and 
e.xcrcises instituted, the symptoms disap- 
peared in two weeks. 

Hislon'. The history of these patients 
is quite characteristic. They have suffered 
for years with a pain in the low back area. 
They localize it, however, by placing the 
hand over the crest of the ilium or mid- 
lumbar region. Pain is unilateral. If pain is 
right-sided, many of the patients have had 
appendectomies, gall-bladder surgery, or 
urologic instrumentation without relief. 
The pain is described as aching, burning, 
tearing apart, boring, or stabbing in 
nature. These patients are unable to get 
comfortable on going to bed and they 
twist and turn for ten to twenty minutes to 
get relief. This pain awakens the patient at 
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night, it begins near the midline posteriorly 
and usually radiates anteriorly when he 
arises. Lying on the hypersensitive skin 
area produces the night pain. Coughing, 
sneezing, or missing a step while walking 
gives severe pain that frequently doubles 
the patient up. Also, pain may be brought 
on by bending over the washbasin in the 
morning or bending over to do any type of 
work. In addition, there may be radiating 
pain into the thigh posteriolaterally, over 
the lumbosacral area, or over the upper 
gluteal area. 

Examination. Examination of all pa- 
tients reveals spasm of the lumbar muscles 
of varying degree, with limitation of 
motion of the spine in all directions. There 
is an increased lumbar lordosis. Scoliosis is 
present on standing, but disappears on 
lying down. The pelvis is tilted and on the 
low side there is abduction of the lower 
extremity, internal rotation of the thigh, 
and marked pronation of the foot. On the 
high side of the pelvic tilt there is adduc- 
tion of the lower extremity, little or no 
rotation of the thigh, and little or no 
pronation of the foot. (The rotation of the 
thigh on the low side may be overlooked if 
the patient is examined with the thighs in 
external rotation.) 

Hyperesthesia to pinching and poking of 
the skin is present over the cutaneous dis- 
tribution of the twelfth dorsal and first 
lumbar nerves. There is tenderness along 
the twelfth rib, especially at exits of nerve 
trunks through fascia or muscle. This can 
be elicited easily by pressing upward on the 
lower edge of the rib. There is tenderness 
and hyperesthesia parallel to Poupart’s 
ligament, on the upper inner aspect of 
the thigh, and over the twelfth dorsal 
and first lumbar transverse processes 
paravertebrally. 

Leg length should be measured. Eleva- 
tions of varying thicknesses under the heel 
of the side of the low iliac crest should 
correct the pelvic tilt and reestablish nor- 
mal posture. The patients will immediatelj- 
feel more secure in their balance and com- 
ment on this fact without questioning. 


Treatment. If the l^ij2iiJthe_abducted 
extremity is. raised by an elevation suffi- 
cient to overcome the pelvic tilt the 
quadratus lumborum is relaxed, the rib 
returns to its normal position, the scoliosis 
is corrected, and the internal rotation of the 
thigh disappears. Exercises are given to 
strengthen the abdominal muscles and 
weaken the sacrospinalis group. 

Radiographic Examination. Roentgeno- 
grams are taken in the usual manner to 
rule out any abnormality such as structural 
scoliosis, arthritis, etc. When causalgic 
backache is diagnosed clinicalty, the routine 
.v-ray films are supplemented b}’’ special 
examinations described in detail below. 
Conversely, this syndrome ma}' be sus- 
pected if anteroposterior upright films of 
the dorsolumbar spine and pelvis show an 
acute angle of the twelfth rib, low iliac 
crest, and low femoral head on the same 
side. (Fig. 3.) 

We perform the Roentgen e.vamination 
as follows: 

1. A supine film is made in the antero- 
posterior projection of the lumbosacral 
spine including the lower two dorsal verte- 
brae. It is important that the subject be 
adjusted on the table so that the spine is 
straight. 

2. A film is made of the same region with 
the patient in the upright position, using 
the Potter-Bucky diaphragm. The position 
of the patient, here too, is important. The 
shoes are removed and the feet are placed 
4 inches apart and parallel. The patient is 
asked to stand with the weight equally 
distributed. 

3. This examination is optional. The 
film is taken with elevations varying from 
M to inch in thickness placed under the 
heel of the side of the low iliac crest. This is 
done as in 2. 

Landmarks, i. Costovertebral Angle. To 
determine one side of this angle, a line is 
drawn between the inferior articular mar- 
gin and the inferior border of the twelfth 
rib at the junction of the outer and middle 
thirds. The other side of this angle is 
formed by a line drawn between the inferior 
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I'lf.. 3. U.'uiin^;r;ipliic c\amin;itimi of typical ca'ic; female, apeil 3.}. complaininit of left lower ab- 
flomiiial pail) and backache for five years. .\, supine film, showinf. equal costovertebral atiftlcs, 
nt'itliciblc tleviation of a.vis of lumbar ami level ciests and femoral heads, n, upripht film showing 
acute left costovertebral angle, rlevialion of lumbar spine towards tile right, and low left iliac 
crest and femoral he.ad. c, upright film with a inch elevation under the left heel showing a 
jjartial correction of the tieformities. D, upright film with a •' ( inch elevation uiuler the left heel 
showing almost complete restitution to normal posture. 
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articular margin of the twelfth rib and the 
superolateral margin of the second lumbar 
vertebra. 

2. Angle of Deviation of the Axis of the 
Lumbar Spine. A vertical line is projected 
from the midpoint of the spinous process of 
the twelfth dorsal vertebra to the same 
point of the first sacral segment. A hori- 
zontal line is drawn parallel to the bottom 
of the film through the spinous process of 
the first sacral segment. The angles formed 
bj’ these lines are measured. The tilt of the 
spine, either to the left or right, is expressed 
in degrees b}' subtracting the smaller angle 
from the larger. 

3. Level of the Iliac Crests. Lines are 
drawn parallel to the base of the film (or 
perpendicular to the side of the film) pass- 
ing through the highest point of each iliac 
crest. The distance betu-een these two 
parallel lines is measured. 

4. Level of the Superior Articular Margin 
of the Femora. The procedure here is 
identical with that of 3, the only difference 
being that the uppermost point of each 
femoral head is selected as a guide for the 
parallel lines. 

5 . Other Points to Be Noted on the Ex- 
amination. (a) Postural scoliosis of the 
dorsolumbar spine; (b) rotation of the 
pelvis; (c) abduction and adduction of 
the femora; (d) internal rotation of the 
femur on the side of the low crest. 

KEPORT OF CASES 

We have treated thirty cases conseiA'a- 
tively. The etiologic factors were: injury to 
the back in ten; focal infection in eight; and 
no known cause in the remainder. The pain 
was right sided in twenty-two cases and 
left sided in eight. Ages varied from 20 to 
48 years. There were fifteen females and 
fifteen males. The type of individual 
affected was the slender herbivorous type 
in twenty-eight cases and the stocky 
carnivorous type in two cases. 

The elevation of the heel was usually } ■> 
to -'.s inch. The elevation was worn for 
three to four months and then lowered one- 
half for three to four more months. Some 


patients, on raising the heel, develop pain 
in the thigh along the adductor muscles on 
the opposite side and in the gluteal area on 
the same side. The pain is usuall}' relieved 
in two to three weeks and the hyperesthesia 
in six to eight weeks. 

Exercises are started when the pain 
begins to subside and are continued daily 
for six months. 

A typical case history follows: 

AI. L., male, complained of pain of “raw” 
nature in the left back, radiating to the lower 
abdomen just above the groin. This had existed 
two years. The pain awakened him in the morn- 
ing. Examination revealed a pelvic tilt to the 
left, scoliosis of the spine, slight increase of 
the lumbar lordosis, h3-peresthesia over the 
cutaneous distribution of the twelfth dorsal 
nerve, internal rotation of the left femur with 
valgus of the left heel, and no muscle spasm 
in the lumbar muscles. 

SUM.MARV 

Another concept relating to a specific 
phase in the backache problem is presented. 
A mechanical theory based on muscle im- 
balance is advanced to explain the clinical 
and roentgen findings. The patients com- 
plain of an upper lumbar backache that is 
aggravated at rest, awakens them at night, 
and is accompanied by pain that radiates 
along the last rib and to the groin. The 
clinical e.xamination reveals an increased 
lumbar lordosis, postural scoliosis, a pelvic- 
tilt, abduction and internal rotation of the 
femur on the side of the low iliac crest, and 
adduction of the thigh on the side of the 
high iliac crest. There is tenderness and 
hyperesthesia over the cutaneous distribu- 
tion of the twelfth dorsal and first lumbar 
nerves. The treatment consists of elevation 
of the heel on the side of the low crest and 
muscle exercises. The roentgcnographic 
examination conlirms the clinical findings 
when the upright films reveal an acute 
costovertebral angle and a pelvic tilt. 
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FACTORS IN THE ETIOLOGY OF CHRONIC 
NONCALCULOUS CHOLECYSTITIS 
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T he increasing literature and research 
on the syndrome of noncalculous 
cholecystitis shows that the etiology 
is based on a multiplicity of factors any one 
or a combination of which may be present 
in a given case. It is the purpose of this 
paper to fit together the available informa- 
tion in order to produce a basis on which a 
therapeutic program may later be con- 
structed. There are three main ctiologic 
factors for consideration in a study of non- 
calculous cholecystitis: (i) pathologic, (2) 
mechanical and (3) phj’siologic. 

The extent of the pathologic process in 
the noncalculous gallbladder is quite vari- 
able as described by the classification of 
Graham and Mackey and the work of 
Brown. The most frequently occurring 
chronic pathologic conditions are (1) the 
minimal lesion, (2) chronic catarrhal chole- 
cystitis, (3) chronic fibrous cholecystitis 
and (4) cholesterosis. Lahey stated that a 
fibrosed and contracted gallbladder is not 
itself the factor which causes stones in the 
ducts, but rather the conditions that bring 
about contraction of the gallbladder are the 
causative factors in the production of 
stones within the ducts. In 4 per cent of his 
cases in which stones were remo\^ed from 
the common duct, none were found in the 
gallbladder. 

The pathologic changes in the non- 
calculous gallbladder range from that of a 
nearly normal looking organ to one which 
is extremely infected and fibrosed. Foss, in 
discussing the needless cholecj^stectomies, 
stated that any pathologist possessing a 
keen imagination and an inordinate desire 
to support the surgeon maj'^ find trouble in 
any gallbladder. MacCarty stated that 
diseases of the pancreas, duodenum, com- 


mon duct, liver, hepatic flexure, transverse 
colon, stomach and appendix are often in 
themselves responsible for signs and symp- 
toms which simulate gallbladder disease 
even though stones are found roentgen- 
ologically. In studying a series of 21,523 
cases, he found that only 65 per cent of the 
surgically removed gallbladders contained 
stones. The presence of pathologic states 
other than infection in the absence of 
stones, such as papillomas, malignancies, 
diverticula, etc., may account for the 
necessity of surgery. This author stated 
that since many anatomically and func- 
tionally normal gallbladders do contain 
stones, it is quite likely that the presence 
of stones alone is not indicative of the 
necessity for surgery. 

In the differential diagnosis of non- 
calculous cholecystitis, Essenson warned 
that duodenal ulcer on the posterior wall 
must be ruled out. Bochus, Shay, Willard 
and Pessel demonstrated that cholesterol 
crystals and calcium bilirubinate in bile 
“B” arc pathognomonic of cholecystitis 
while the cholesterol crystals are highl}' 
suggestive of stone formation; when white 
blood cells are present, infection is indi- 
cated. Kanuth found the greatest percent- 
age of cures following cholecystectomy in 
those cases reported as normal gallbladders. 
He stated that histologic changes in the 
wall of the gallbladder are not always an 
accurate index of the symptoms that the 
organ has produced or of the benefit that 
may result from operation. In a micro- 
scopic study of the gallbladder in these 
cases, 25 per cent of the noncalculous group 
were reported as normal. 

Wolfer, in describing the relation of 
biliary stones and pancreatic regurgitation, 


304 



New Series Voe, LIl, No. 2 


Brown — Noncalciilous Cholecystitis American Journal of Surpcry 3®5 


was convinced that acute necrosis, acute 
gangrenous, and also some cases of chronic 
cholecystitis with or without stones, are 
caused by a reflex flow of pancreatic juice 
into the gallbladder. Wakely stated that 
dental sepsis and chronic infection of the 
appendix are important factors in the 
etiology of gallbladder disease, for there 
can be little doubt that streptococci may 
spread via the blood stream from both of 
these sites to the walls of the gallbladder 
and set up chronic cholecystitis. Hodges 
and Lampe explained that major inflamma- 
tion of the gallbladder occurred in So per 
cent of cases of nonvisualization. 

The bacteriology of noncalculous chronic 
cholecystitis is variable. Aronsohn and 
Andrews, quoting Magner and Hutchinson, 
noted that Bacillus coli is the most common 
organism in the cavity of the gallbladder, 
while streptococci are found more often 
in the gallbladder walls. These authors 
showed that experimental cholecystitis has 
incriminated the typhoid bacillus, strepto- 
coccus, staphylococcus and Bacillus pyo- 
cvaneus. Thcv also found that intravenous 

V 

injection of most strains of bacteria did not 
cause cholecystitis unless some trauma was 
added to the wall of the bladder. The injec- 
tion of bile and bile salts intravenously 
caused active gallbladder inflammation. 

Alvarez and his co-workers found living 
bacteria in the walls of 57 per cent of the 
noncalculous gallbladders examined. Bla- 
lock obtained positive cultures from 58 per 
cent of cultures with Bacillus coli being 
predominant in occurrence and Bacillus 
typhosus ranking second. In contradistinc- 
tion to these findings. Nickel and Judd 
found 71 per cent of strawberry gall- 
bladders and the majority of all chronic 
cholecystitis cases were sterile unless com- 
plicating factors were present. Lowenburg 
and Mitchell described eight cases of 
cholecystitis in childhood in which a para- 
site, Lamblia intestinalis, may have been of 
etiologic importance. 

Kasselberg found in the literature that 
bacteria of most every type have been 
reported as cultured from the gallbladder 


wall and bile. He found that the strepto- 
coccus was most often accused while 
other organisms as staphylococcus. Bacillus 
welchii. Bacillus coli and Bacillus typhosus 
were reported. He confirmed the work of 
Aronsohn and Andrews that injection of 
bacteria plus trauma will cause cholecysti- 
tis. Coller and Jackson emphasized the 
point that long standing gallbladder infec- 
tion may cause structural changes in the 
liver with resultant disturbance in carbo- 
hydrate metabolism. Schmidt reported a 
case of emphysematous cholecystitis caused 
by Bacillus perfringens. He considered that 
bacteria found in the gallbladder fall into 
two groups: (i) head group to which the 
streptococcus viridans family belong, and 
(2) the colon group embracing the colon, 
typhoid, and gas producing organisms. 
However, Connell stated that sterile bile 
does not mean a normal gallbladder wall. 

Graham stated that in chronic chole- 
cystitis, the liver often presents a micro- 
scopic picture practically identical with 
that of early cirrhosis. Blalock found en- 
largement of the liver in 22 per cent of his 
cases. Deaver and Bortz found involvement 
in 3.5 per cent of noncalculous cases. 

Mentzer showed that cholesterosis is 
present in 37 per cent of gallbladders seen 
at necropsy and in 22 per cent of surgical 
specimens. However, he concluded that 
early cholesterosis may remain for years 
without progression and therefore surgery 
is not indicated in all cases. 

Judd and Priestley stated that associated 
removal of the appendix at the original 
operation did not seem to make any differ- 
ence in the end results of cholecystectomy. 
In a study of 346 cases of cholecystectomy, 
Brown showed that associated appendec- 
tomy of 186 cases demonstrated four acute; 
nine subacute; and 109 chronic appendices, 
while fifty-nine were normal. Eighteen of 
the infected specimens contained fecaliths. 
The operative findings showed thirty with 
marked adhesions, four with Lane’s kink 
and fifteen were described as retrocecal. 
Kanuth, in his comparative study, did not 
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explain his cures in the cases with normal 
cholecystogram except to state that perhaps 
incidental appendectomy was responsible. 
Muller wrote that chronic appendicitis 
is often difficult to differentiate. Mackey 
concluded that associated appendectomy 
did not improve the results of cholec3'Stec- 
tomy in his series. 

Lawrence and Warren call our attention 
to the fact that the muscular tunic of the 
gallbladder is composed of smooth muscle 
and, therefore capable of hj'pertrophy. 
They compared normal gallbladders at 
autopsj^ examination with surgicallj"^ re- 
moved organs, and they found the average 
thickness in normal ones to be .16 mm. 
compared to .54. mm. in gallbladders show- 
ing pathology. Rokitanskj'-Aschoff sinuses 
were found three times in the normal ones 
compared with sixtjf times in the path- 
ologic organs. These sinuses are usuallj' 
described as mucosal diverticula or hernia- 
tions through the muscular layer. The 
authors found that as cholecj'stitis in- 
creases, muscular hypertrophj' becomes 
more marked until finall}' erasure of rugal 
pattern of the mucosa occurs. 

MECHANICAL FACTORS 

The mechanical factors are variable but 
may have a direct or indirect effect on the 
gallbladder. Anatomical variations in the 
length, caliber and position of the cj'stic 
duct may account for clinical sjTOptoms. 
Congenital variation In the gallbladder 
structures have been shown to plaj' a 
part in the etiologj’ of the noncalculous 
sjmdrome. 

Meeker (1920) analj'zed 400 cases in 
which bands were found in various loca- 
tions in the abdomen. In this group, 140 
cases (35 per cent) involved the gallblad- 
der, 16 per cent bound the duodenum and 
gallbladder together and 13 per cent 
invoK^ed the liver in addition to these two 
organs. Three per cent had bands binding 
the gallbladder and stomach together while 
another 3 per cent involved the liver as 
well. Bands occurring between the colon 
and gallbladder were the most common of 


all and 47 per cent of 140 cases had chole- 
cj'^stocolic adhesions. Another 18 per cent 
showed bands involving the liver as well as 
the foregoing organs. These bands occur- 
ring as mechanical factors may involve the 
duodenum, stomach, liver and colon or any 
combination of two or more structures 
without involvement of the gallbladder, 
yet thej' produce sj'mptoms characteristic 
of the noncalculous cholec3’’stic sjmdrome. 
Meeker noted that the greatest incidence of 
bands occurred among women between 
thirty-five and sixty-five j'ears of age. This 
compares with Brown’s anaij'sis of 346 
noncalculous gallbladders in which p2 per 
cent were found between twentj'- and sixty 
j-ears of age, 93 per cent being females. The 
average age in this whole group was 41.06 
j^ears. Meeker stated that when bands 
involve both the stomach and the gall- 
bladder, pressure and traction downward 
to the left over the pj-loric end of the 
stomach produces pain in the gallbladder 
area as well as direct pressure bj" the finger 
tips. The diagnosis maj’- be missed or called 
an ulcer because of this local tenderness. 

Meeker found that roentgen examination 
maj' demonstrate dilation of the duodenum 
behind the bands with delaj’^ed emptying 
time. Consideration of this mechanical 
aspect of pericholecj^stic bands involving 
the duodenum maj’’ explain Finnej’^’s ob- 
servation of many 3'ears ago that in those 
cases with noncalculous cholecj'stic syn- 
drome the duodenum was dilated, thin 
walled and inconstantly associated with 
changes in the stomach and pancreas. He 
noted this in patients with a so-called 
neurotic taint. 

That obstruction of the cystic duct maj' 
cause the sj^ptoms of cholec3"stitis has 
been expressed 83”^ Cole. He stated that 
man3'^ cases of so-called choIec3^stitis are 
dependent upon obstruction of the cystic 
duct for manifestations produced and that 
this theor3' of the pathogenesis of gall- 
bladder disease 83'^ no means can be 
dropped entirel3L Severe angulation steno- 
sis of the duct and anomalous (Heisterian) 
folds seem to be capable of producing 
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symptoms which are so serious as to de- 
mand relief by surgery. 

Brown showed by his analysis of 346 
cases that in 124 out of 164 patients show- 
ing adhesions about the gallbladder, 75 per 
cent were cured or improved by chole- 
cystectomy. This exceeds the final results 
for the entire series by 5 per cent. It has 
been shown in the past that gonorrhea may 
invade the pelvis and spread to the upper 
quadrants of the abdomen to produce 
“violin string” adhesions. Perhaps this 
may account for some of the cases in 
women. However, Meeker considered that 
bands may be embryonal structures, the 
result of evolutionary development or toxic 
processes. Recently, Verbryckc described a 
new syndrome due to adhesions between 
the gallbladder and hepatic flexure of the 
colon. He stated that the gallbladder may 
concentrate and empty freely but that the 
weight of the dragging colon produces the 
symptoms of the gallbladder syndrome. 
The specific test of this author includes the 
simultaneous examination by dye and 
barium meal; if the colon follows the 
contracting gallbladder after a fatty meal, 
the shadows remaining close together, the 
diagnosis is nearly 100 per cent accurate. 

General observations of patients in adult 
life, especially females, show that many 
begin to take on weight about the age of 
thirty or comparatively about the time of 
the greatest incidence of this noncalculous 
gallbladder syndrome. The parts of the 
body to show increased fat deposits first are 
the mesentery and omentum. The in- 
creased weight along the intestinal tract, 
then, could concei^•ably produce a drag on 
surrounding organs or tissues to account 
for a mechanical factor in the production 
of dyspeptic symptoms. The symptoms 
could then be intensified in the presence of 
congenital or anomalous bands or peri- 
cholecystic adhesions. 

Kruse, in discussing the dyspeptic syn- 
drome, stated that mechanical irritation of 
the gallbladder against the duodenum may 
account for the symptoms. Brown theorized 
that adhesions about the gallbladder could 


prevent emptying of the organ by obstruct- 
ing or binding the organ to the extent of 
neutralizing its contractile powers required 
for evacuation. 

One finds in the literature much discus- 
sion concerning stasis as an etiological fac- 
tor in gallbladder disease. Actually, the 
explanation of gallbladder disease on the 
basis of stasis without qualification is no 
more accurate than making a diagnosis of 
rheumatism in a patient with joint or 
muscle symptoms without making a real 
attempt at diagnosis. Stasis, however, is a 
real thing when it is caused by pathological 
changes in the gallbladder wall or some 
mechanical factor such as adhesions, bands, 
angulations, or anomalies, preventing the 
outflow of bile from the organ. There is 
convincing evidence that these infrequently 
discussed points in the foregoing para- 
graphs explain symptoms of many cases in 
the presence of an apparently normal 
gallbladder. 

PHYSIOLOGIC FACTORS 

Recent years have brought to light many 
new and Important facts in the physiology 
of the gallbladder and its ducts. Ivy and 
others have done much to further this 
study but many things are yet to be dis- 
covered. Many of the greatest advances in 
the knowledge of gallbladder physiology 
have been produced since the introduction 
of the Graham-Cole test in 1924. 

Paulson considered that three path- 
ologic-physiologic processes follow a dis- 
turbed sphincter of Oddi: (i) increased 
activity of the gallbladder and ampulla 
with rapid emptying — the hyperkinetic 
type of evacuation, (2) contraction of the 
gallbladder against spasm of the sphincter 
resulting in bilary colic — hypertonic dys- 
kinesia, and (3) atonic gallbladder with a 
spastic sphincter producing a heavy aching 
sensation. Kanuth, after a comparative 
analysis of one hundred cases each of 
cholecystitis with and without stones, 
believed that the great majority of unim- 
proved patients in the stoneless group must 
be explained on the basis of physiologic 
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changes and altered function. Thornton, in 
quoting Rehfuss, stated that there is con- 
vincing evidence of the relationship be- 
tween heart disease and gallbladder disease 
since 10 per cent of the cases giving sj'mp- 
toms suggestive of anginal disease were 
relieved bj^ surgery of the biliary sj'stem. 

Disturbances of phj'^siology that may 
pla}'^ a part in biliary disease do not neces- 
sarily affect the gallbladder alone. Schwartz 
and Herman found obesity in 52 per cent of 
gallbladder cases and in 56 per cent of heart 
cases, with 68 per cent of his obese patients 
with gallbladder disease showing heart 
disease. Willius and Fitzgerald reported an 
incidence of heart disease in 39 per cent of 
a series of 596 gallbladder cases, and of 
these 75 per cent were of the degenerative 
type with obesity. Bearse discussed the 
relationship of obesity and gallbladder 
disease in patients under thirty years of age 
and noted that onlj^ 19 per cent were over- 
weight, 74.6 per cent average weight, and 
6.3 per cent were noticeably thin. In respect 
to obesity as a disturbance of physiologjr in 
gallbladder disease, Wakel}^ described the 
suspected patients as “fair, flabbj% fat, 
fertile, flatulent, females of forty.” 

Twiss wrote that gastric acidity is dis- 
turbed in 75 per cent of patients with gall- 
bladder disease and he concluded that 
achlorhydria is an important contributing 
factor to biliarj" infection. Brown, in his 
studj^ of 346 cases, however, found onlj"^ 
two with h3"pochIorh3^dria and four with 
achlorh3^dria. 

DeCourc3^ found the blood iodine in 
cholec3'stitis, hepatitis and obstructive 
jaundice to be above the normal level of 
3 to 6 micrograms per 100 cc. The average 
values in chronic cholec3'stitis in the pres- 
ence of stone was 16.6 micrograms per 100 
cc. This author concludes that iodine 
metabolism is a function of the stellate cells 
of Kupffer. 

Boland, in making a comparative stud3'^ 
of gallbladder disease in white and negro 
patients, concluded that ph3’sioIogicaI fac- 
tors such as idleness and lack of exercise 
together with excessive eating and drinking 


account for a ten times greater incidence in 
white than in colored persons. 

The question of cholesterol metabolism 
is not settled. Some authorities claim that 
cholesterol is absorbed b3r the gallbladder 
mucosa. Others claim that it is not ab- 
sorbed but mainl3'’ prepared for use by the 
bod3^ Twiss and Barnard stated that a 
disturbance of cholesterol metabolism, al- 
though generally conceded to be a major 
contributing cause in the formation of 
stones, is as 3fet a little understood phe- 
nomenon. T. R. Brown, however, wrote 
that there is increasing evidence that the 
intake of lipoids b3'’ mouth pla3’^s little or no 
part in cholesterin metabolism. Twiss and 
others explained that an increased con- 
centration of cholesterol in the presence of 
infection or stasis ma3’^ account for the 
formation of stones. If this is the situation, 
it could hardl3’^ be said that the disturbance 
of cholesterol metabolism causes the stones, 
but actually the disturbance is the result of 
preexisting pathologic factors. This com- 
ment is supported b3’’ Doran and others in 
stating that the finding of cr3'stals in the 
bile is not pathognomonic of stones but is 
evidence of pathology in the biliary tract. 
The statement can be found in the litera- 
ture that h3'percholesterolemia is usuall3' 
associated with gallstones. 

DISCUSSION 

In a previous stud3' of the noncalculous 
disease S3mdrome, the author showed that 
man3' patients having had poor results from 
cholec3fstectom3’ had their medical records 
extended to include man3'^ other diagnoses 
during periods of six months to seven or 
more 3fears after operation. These diag- 
noses include m3"xedema, ps3^choneurosis, 
neurasthenia, achlorh3fdria, d3'^skinesia, 
puImonar3'- tuberculosis, arthritis, h3'dro- 
nephrosis with Dietl’s crisis, migraine, 
P 3 dorospasm, intercostal neuralgia, h 3 "po- 
tension and angina pectoris. Graham 
(Roscoe R.), in discussing the failures of 
surger3'^ in this class of gallbladder disease, 
noted three points: (i) irreparable damage 
from infection and scarring, (2) persistence 
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of gastric and pyloric spasm, and (3) failure 
to remove stones from the common duct. 

Deaver and Bortz considered the most 
important differential lesion to be gastric or 
duodenal ulcer and carcinoma of the stom- 
ach. Kanuth stated that ulcer and spastic 
conditions of the gastrointestinal tract and 
diabetes mellitus may cause hilse positive 
reactions of the cholecystogram. Residual 
symptoms then, he noted, were due to 
errors in diagnosis, residual pathologic 
changes, physiological causes, duodenal 
diverticula, tubercular spondylitis and 
chronic gonorrheal peritonitis must be 
ruled out. Walters listed in addition that 
cholangeitis, pancreatitis, carcinoma of bile 
ducts, ampulla or pancreas, gastric crises 
and kidney lesions must be difl'erentiated 
from the noncalculous cholecystitic syii;- 
dome. The large number of differential 
lesions encountered in practice and by 
reading on the subject leaves one with only 
one thought, namely, that practically eveiy 
diagnostic aid must be used in order to 
establish a working diagnosis if unneces- 
sary surgery is to be avoided. 

The points discussed in regard to eti- 
ologlc factors cannot possibly be disre- 
garded in the study of a patient with this 
dyspeptic syndrome. 

SUMMARY 

The etiology of chronic noncalculous 
cholecystitis is based on a multiplicity of 
related factors. 

The three phases of the etiology are 
pathologic, mechanical and physiologic. 

Differential diagnosis is perhaps one 
of the most important aspects of this 
syndrome. 
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D odds, La^vson and Noble, Gold- 
berg and Robinson, MacGregor, 
and AVinterton and Looser have 
brought to the fore a drug, identified 
chemically as 4, 4-dihydroxy-alpha-beta- 
diethyl stilbene. This substance, called 
stilbestrol, is capable of replacing in ever}* 
vav the action of estrone or estradiol, 
despite the fact that the molecular struc- 
ture is entirely different from that of 
natural estrone. The amount of i mg. of 
diethylstilbestrol is equivalent to 25,000 
international units of estrone, according to 
observers. 

Noble demonstrated that administration 
of aqueous solutions of stilbestrol orally 
was followed by reduction of growth of the 
animals, with a dosage of 2 to 3 mg. In- 
hibition of the gonadotropic hormone of 
the anterior pituitary gland, with resulting 
atrophy of the gonads, was observed when 
larger amounts of stilbestrol were given. In 
lactating rats as low a dose as 2 to 3 mg. 
per day appreciably reduced the growth of 
their litters. That the mammary glands 
were in a condition to yield more milk was 
shown by their Increased secretion when 
treatment was discontinued. It was not 
found possible to inhibit lactation com- 
pletely, even when stilbestrol was adminis- 
tered to the female rat before parturition. 

Mellish, Baer, and Macias reported that 
stilbestrol and stilbestrol dipropionate were 
at least as effective as an equal weight of 
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estrone in producing growth and develop- 
ment of the Immature rabbit uterus and in 
sensitizing it to progesterone. Subcutane- 
ous implants of 10 mg. of stilbestrol and 
stilbestrol dipropionate in animals in- 
hibited body growth and growth of the 
gonads. Treatment with the stilbene deriv- 
atives increased the weight of the pituitary, 
but did not cause a significant change in 
the weight of the adrenals. 

It has been shown by Zondek and 
Sulman that approximately 50 per cent of 
the stilbestrol given is excreted, and can be 
recovered from the urine and feces, in 
approximately equal amounts. In contrast 
to estrone, stilbestrol is only rendered 
inactive in -the organism to a small extent, 
resembling, in this respect, the hormone 
esters. Stilbestrol remains deposited at the 
site of injection for a considerable time 
(depot formation) and from there it is 
slowly absorbed, similar to the hormone 
esters. In the excreta large amounts of the 
active substance are found. The fact that 
the organism is unable to inactivate con- 
siderable amounts of stilbestrol ma}* ex- 
plain its possible toxic activity. 

Kellar used stilbestrol in a group of over 
twenty women. In six patients suffering 
from severe menopausal symptoms, he was 
able to control the symptoms fully. In three 
cases of senile vaginitis and two of leuco- 
plakia vulvae, the patients benefited to a 
marked degree. Three cases of secondary 
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hfsirul, hut hiop'.if'. rox c.ilfci nnlv n pi'*- 
lilVrativo ciuituiu'tiiuiu ulth luiiurfou'. 

AttiMui»ls at tuMtimnt ol iiu-ttii 
Ivpc of iaiiui ;uul tluu.ijjfUtiv ah>iiH''U 
r.ulcil tn ruvual au\ i()nc!ust\ t- n-uit'. a*- I" 
^i-n^iti/atinu nf tin- uti-tiis nr imptoM inrut 
of utriim- c-ontrat timi*'. Oi L-a^inualU t!u-fr 
wa’, llourvft, a '-ttihitut ''lUii '-’. 1 uhih;tt>»ii 
of lactation wa'^ induced h\ adinini-.tfation 
nl 5 iiii:. ol dai!\ lot a Ic'a da\-.. 

riicrc V.CIO tbicc ca'cs ol' n.ntM-a iti thl'. 
series. 

Siiorr, ivohiuson ;iiu! Papaniioiaoit 
tn-ated lortN-loitr patients \Mt!i stilhesjro!. 
In ci;dit rases, lull lolliiular .ic.ina! stm-.ifs 
were oitt.iined, while in se\enteen others 
ad\;inccd pielolliciilar sine.irs were shown. 
However, there was i.dUire of increasin;* 
doses ol stilhcstro! to hrinu ahout jiroares- 
si\e chtinpes in the sine.irs. IMeediiU', altei 
cessation ol' tre.itment oci urrid in seser.d 
cases ol incnop.iuse and atnenotrhe.i. 1 here 
was relief from s\inptoms of menop.iiise in 
twent\*eii:hl cases. ‘I'ovic manifest. ittons 
occurred as follows; nause.i in thirt\ -se\ en. 
Munilinit in fourteen, ahdomin.d distress in 
thirt\-one, dinrrhe.i in se\en, lassitude in 
thirl\-two, skin rashes in ei^ht, psyeliotic 
reaction in one, vertigo in si\, marked thirst 
in one and paresthesias in two. These to\ic 
symptoms jrersisted in some instances as 
lonii as three weeks after cessation of the 
treatment. The concept of local irritation 
of the gtistric and intestimd mucosa is con- 
tradicted by the laree number of severe 
reactions encountered when the dru;: was 
{tiven intramuscularly. Bu.vton .and Ibtjtle 
reported improvement of sym|)toms in 
seventeen patients treated with stilbestrol. 
Nausea and vomitinjt occurred in four cases 
and bore no relationship to the amount of 
the drug used. One j)atient developed 
albuminuria and casts in the urine, whereas 
previously no such findings had been 
observed. Liver function tests were incon- 
clusive. Winterton and MacGregor treated 
fifty-one patients with stilbestrol and ob- 
tained good results in treatment of meno- 
pause and amenorrhea, similar to those 
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oi)taiti;iii!c with c.!ro,;rm, Ilicic were si\ 
piticnt'. who •ulicred 1 j\ - cllecl-, nuolly 
nam-i'.i, witii otdv two c.im--. of actu.d ^ick- 
nt- •’, Inhibition of l.'iciation occurred in 
three pitietU'. with do-^v' of 5 nu,'. rl'tily in 
whom the dru,' w.o. med beforr- kutation 
ft. id M-t in, .'oul w.r, of little .sdv.mtaee onie 
Tict.ition li.id Ite/un. 

Iv.ifn.ik’, lived vtilbe'tfo! in o», er one 
hundred pitieiitv, wit.h I'otiorrhe.d v.'tgini- 
ti-, ptuntm '.ub.ae.ind 'cniki *. .minitiv. lie 
g.i'.rd. up to i m;;. witloul anv h.rrmfu! 
", mptom-., but oSt. lined n itwe.i and *. omit- 
mg with I mg. or iwer, o.i.tvjonallv, lie 
•-t.ili th.it he g.ice 5 to o't mg. at one 
inievtiim without il! eiiectv. \’agin:d pu 
ch.usged from ft to to pH of ,i.o witli i 
to " mg. of the p (renter. d metlic.ition. 1 he 
pitients were gie.itb, besiefiteri. Itqua! 
eliei-t-. were oi.t.tined b\ mouth, i)V injec- 
tion .tnd b\ '.upp ..'tors, 'Ttie v.igin.i! 
mucosa bec.tme adult in l\pe. I’unction.d 
uterine bleerling w.is improvet! or stopped 
in fourteen c.ises. There w.is an improve- 
ment in the ch.tr. li ter ol the endometrium 
on biops\, the endoinetriid gkindv were 
sm. tiler in some c.ises anrl the tw.vtic ctulo- 
mettium returned to the resting stage. 
Three c.tses of amenorrhea were made to 
bleed by gi\ing z mg. twice a week for 
three weeks. One c.iseof dssmenorrhea was 
relieved. 

Geist aiul Salmon used stilbestrol in 
thirty-eight menop.iiise cases. W hen given 
by inieetion, estrogen smear changes ap- 
pearetl after administration ol lo to 20 mg. 
Flushes, in particular, were relieved by 
total dosages of from ij to zj mg. Nausea 
and anorcNia occurred in 20 per cent of the 
women. In twelve patients who had oral 
administration, ten developed toxic symp- 
toms on do.ses of 1 to 5 mg. daily. Only 
eight patients were able to continue the 
drug more than :i week. It is inlcrc.sting to 
note that two of the cases which did not 
respond clinietdly showed vaginal smears 
indicating an estrogen efi'cct. Resnik’s 
work with stilbestrol yielded good clinical 
results in most cases with about 25 per cent 
toxic by-elTccts noted. 
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Biship, Boycoll and Zuckemian noted 
nausea and vomiting in three of forty-six 
patients. Yarangot found severe gastro- 
intestinal reactions in eight of eighteen 
women. Ehrhardt, Kramson and Schafer 
also reported a large number of unpleasant 
side cfi'ccts which, however, they incline to 
attribute to overdosage of stilbestrol. R. 
Kurzrok, Wilson, and Perlofl' reported a 
number of toxic symptoms resulting from 
the use of stilbestrol. 

I_ack of agreement is seen in the reports 
of toxicity studiese n animals. They uni- 
formly confirm the estrogenic activity of 
the compound and reveal an extraordinary 
similarity in action to the natural estrogens. 
But in contrast to the early indications of 
its harmlcssness. Looser noted in rats, 
decreased appetite, epistaxis, vaginal and 
intestinal hemorrhages, fatty degeneration 
with subsequent necrosis of the liver, en- 
largement of the adrenals with arterial 
hyperemia and bleeding and enlargement 
of the spleen with hemorrhagic reaction in 
the islands. According to Krietmair and 
Sicchmann the administration of from 0.5 
to 1 mg. per Gm. to mice resulted in death 
in from 10 to 16 days. In rats 1.5 to 5 mg. 
per Gm. resulted in paralysis and death in 
an hour. Tislowltz observed a disturbance 
of the hyclogcnic system, and granulocyto- 
penia and anemia in dogs receiving 5 mg. 
by injection for from twenty-five to fifty 
days. Morrell, on the other hand, has failed 
to observe any pathologic changes in the 
tissues of rats, rabbits and monkeys. 

A series of 122 women treated by the 
administration of dicthylstilbcstrol and 
diethylstilbcstrol dipropionate is herein 
reported. Since these two synthetically 
prepared compounds ha\ e shown much the 
same effects and benefits, as well as by- 
etlccts, and the cilcct on the vagina appears 
to be almost identical, we do not difier- 
entiate in the results obtained. 

1 he indications for treatment were as 
follows: mcnojxuise. 112 cases; arthralgia 
unenopausaB, eight cases; migraine, two 
cases; and premenstrual tension, four 
cases. 


Administration of stiibcstrol was by 
intramuscular injection in doses of i to 
5 mg. twice weekly or parcntcrally in 
amounts of 2 to 3 mg. daily. Similar results 
were obtained with the two modes of 
therapy. 

Vaginal pn determinations and vaginal 
smears were done routinely at weekly 
intervals during and after cessation of 
stilbestrol treatment. Giscs previously 
treated with estrogens revealed a vaginal 
pn of 4 to 5 and a vaginal smear of plus 3 to 
4, according to the technic of Papanicolaou 
and Shorn Untreated patients usually 
showed a vaginal smear of plus i to 2, and 
an acidity of pit 6 to 7. 

After administration of 1 mg. of stii- 
bcstrol, for a period of two to three weeks, 
the vaginal acidity ranged between pn 5 
to 6 generally with a plus 2 to 3 vaginal 
smear. After administration of 2 to 5 mg. of 
stilbestrol for a period of two to three 
weeks, the vaginal acidity was between pn 
4 to 5 with a plus 3 to 4 smear. A number of 
cases .showed considerable inconsistency 
between the vaginal smear and pn deter- 
mination, such as a full estrogenic smear 
with pn of 6 to 8. Five weeks after cessation 
of stiibcstrol medication, the general pic- 
ture was that of reversion to the untreated 
state. There were several exceptions, in 
which full follicular smears and pn of 4 to 5 
were found. A number of these patients 
complained of moderate menopausal symp- 
toms, even though full estrogenic vaginal 
cilcct was noted, a finding in accord with 
other reports. 

Biopsies of the endometrium in cases of 
bleeding varied from hyperplasia during 
menorrhagia to Insulficient material in a 
postradium menorrhagia, to a secretory 
endometrium in a thirty-seven year old 
woman with premenstrual tension and 
menopausal complaints. 

Successful results were obtained in 
seventy-eight cases or 64 per cent, with 
dosage of 2 to 5 mg. administered by injec- 
tion, biweekly, or 2 to 3 mg. given parenter- 
ally daily. A few patients were benefited by 
doses of I mg. daily. The two ca‘;es of 
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premenstrual migraine were aided. Five of 
the cases of arthralgia were improved. Four 
women with premenstrual tension were 
helped in various degree. There were 
twenty-eight cases, or 35 per cent, who 
were intolerant to stilbestrol and in whom 
medication had to be discontinued almost 
immediately. Total dosage in some in- 
stances was 200 mg. given over a jjeriod of 
two to three months. 

Reactions to stilbestrol therapy occurred 
as follows: 

No. of C.nscs 


Locate reaction to injection or gen 


eralizcd r.asli with pruritus 

10 

Nausea 

37 

Vomiting 

lit 

Epigastric distress 

lit 

Diarrhea 

- 

Weakness or faintness 

4 

Aching joint.s 

1 


Among the toxic by-efl'ects, nausea usu- 
ally lasted for two to three days and diar- 
rhea for the same length of time. In no 
instance was there any tenderness over 
the liver or jaundice. Mastalgia did not 
occur. There was no bleeding in postsurgi- 
cal menopause cases. Increased vaginal 
secretion occurred in several patients. 
Moderate bleeding occurred in thirteen 
cases, in women still menstruating with 
menopausal complaints during treatment 
with stilbestrol. Bleeding occurred in one 
patient six years postmenopause lasting 
fourteen days. 

The effect of stilbestrol upon lactation 
will be reported at a later date. 

SUM.MARY 

I. Stilbestrol was used in a series 
of 122 women mainly with menopausal 
complaints. 


2. Vaginal smears generally showed a 
good estrogenic effect. 

3. Vaginal pii determinations frequently 
did not coincide with the cytologic changes. 

4. Successful results were obtained in 
64 per cent of cases. 

5. Toxic manifestations occurred in a 
considerable number of patients, the most 
frequent being nausea, which took place in 
thirty-seven cases, or 30 per cent. 

6. Toxic manifestations did not seem to 
depend on total dosage. 

”. Stilbestrol should be used only on 
direction of a physician and the patient 
followed carefully. 

W’c wish to tliank tlie W'intlirop Chemical 
Company and tlic Endo Products Company 
for their co-operation in supplying the stil- 
bcstrol used in this scries. 
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DIVERTICULA OF THE STOMACH 

Herbert W. Schmidt, m.d. and Waltman Walters, m.d. 

Division of Medicine, Mayo Clinic Division of Surgery, Mayo Clinic 

ROCHESTER, MINNESOTA 


G astroscopy is an increasingly 
valuable method of diagnosis. Nu- 
merous lesions involving the stomach 
are being visualized and accurately de- 
scribed by able gastroscopists. Gastric 
diverticulum is one of the less frequently 
seen lesions in any endoscopic clinic. Be- 
cause of this, we should like to present 
certain features of these lesions and give 
the clinical records of two patients with this 
condition. 

The differentiation between gastric di- 
verticula and diverticulum-like formations 
occurring secondary to perforating peptic 
ulcers or carcinoma is at times difiicult but 
extremely important. 

INCIDENCE OF DIVERTICULA OF THE 
STOMACH 

Martin could find no record of diver- 
ticula of the stomach in the archives of the 
history department of Johns Hopkins Hos- 
pital. He found five cases reported b}^ the 
pathologic department. Shiflett found an 
incidence of 0.65 per cent during roent- 
genologic study of stomachs in 786 patients. 
Cheney and Newell found two gastric di- 
verticula in 1 1 ,828 roentgenologic examina- 
tions of the stomach. Rivers, Stevens and 
Kirklin reported that four gastric diver- 
ticula were found in 3,662 routine necrop- 
sies, and ten diverticula were removed in 
1 1,234 exploratory operations of the stom- 
ach at the Mayo Clinic. 

CLASSIFICATION OF GASTRIC DIVERTICULA 

Diverticula of the stomach have been 
classified as follows; (i) true (congenital) 
diverticula ; (2) false (acquired) diverticula, 
(a) pulsion type and (b) traction type. 

The congenital type of diverticula is 
believed to be the result of malformations 
or interrupted development during the 


embryonic period. All layers of the stomach 
wall are intact. 

The false or acquired type has one or 
more layers of the stomach wall absent. It 
is believed that some abnormal force is 
responsible for the pouching. This group has 
been divided into the pulsion and the trac- 
tion types. In the former group, the 
implication is that the force which caused 
the diverticulum has come from within the 
stomach. Many theoretical causes have 
been given for increasing intragastric pres- 
sure with subsequent herniation of part of 
the gastric wall and formation of a diver- 
ticulum. Labor, pyloric obstruction, vomit- 
ing, chronic cough, foreign bodies in the 
stomach and constipation with straining at 
stool are some of the possible etiologic 
factors mentioned in the literature. 

Traction diverticula result from contrac- 
tion of perigastric adhesions. Any organ 
which has been the site of an inflammatory 
process or of a previous surgical procedure 
may be responsible for perigastric adhe- 
sions. As these adhesions contract, they 
may cause formation of a diverticulum in 
the stomach. The gallbladder, pancreas or 
spleen may be the primary organ involved. 
Adhesions between the anterior abdominal 
wall and the stomach may also be responsi- 
ble for this type of diverticulum. Most 
diverticula occur near the cardia on the 
posterior wall toward the lesser curvature, 
but they may occur at any site. Pancreatic 
tissue and benign growths, such as ade- 
nomas and myomas, have been described 
in gastric diverticula. 

Formation of an acquired false diverticu- 
lum in the stomach maj- be the result of a 
perforating ulcer or a neoplasm. 

GASTROSCOPIC FINDINGS 

Gastroscopic examination should aid in 
differentiating these last named lesions and 
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gastric diverticula. The orifice of a diver- a dull sense of discomfort or a sense of pres- 
ticulum has the appearance of a circular sure in the epigastrium to a definite 
hole. The margins are rounded and sharply epigastric pain. This pain may be periodic, 




Fic. I. Diverticulum at the cardia before opcr.ition. 


defined. The surrounding mucosa may be 
entirely normal. There is no sign of 
infiltration at any point. A penetrating 
gastric ulcer usually has a base ivhich is 
covered with a gray or white exudate, or is 
more rarely covered with blood. The sur- 
rounding mucous membrane is quite apt to 
show evidence of an associated inflamma- 
tory reaction. A penetrating carcinoma 
shows signs of ulceration in the base of the 
sac, and the surrounding margins are 
irregular and infiltrated. 

SYMPTOMS 

It is thought that most gastric diver- 
ticula do not give symptoms. In certain 
cases, however, there are definite symp- 
toms present which disappear after excision 
of the diverticulum. These may range from 


burning or gnawing in character, and may 
or may not be relieved by food. At times, 
the pain may radiate to the lower retro- 
sternal region. Massirx hematemesis has 
been described. 

CASE REPORTS 

Case i. The patient was a man, thirty- 
seven years of age. For the last twelve years he 
had experienced “pressure pains” in the upper 
part of the abdomen. He stated that he would 
usually awaken about seven a.m. with a 
“bloated sensation” in the upper half of the 
abdomen. He would experience an urgent de- 
sire to pass flatus. Belching and passage of 
flatus would relieve the distress. There would 
be considerable discomfort again about four or 
five hours after eating. The trouble seemed to 
be definitely worse in the decubitus position, 
and for the past two years he had experienced 
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dally nocturnal distress in the upper part of the 
abdomen. Almost everj^ night he would take 
soda water by mouth and induce vomiting, 
which would give relief. The vomitus at times 
would contain particles of food eaten twelve 
hours previously. His father-in-law, a physician, 
had taken a roentgenogram of his stomach and 
found a gastric diverticulum. 

He was referred to the Mayo Clinic. Roent- 
genologic study revealed a diverticulum in the 
upper part of the stomach near the cardia. 

X'^^Fig. 1.) Gastroscopic examination was per- 
formed and it was possible to obtain an excel- 
lent view of the orifice of the diverticulum 
which was located high on the posterior wall. 
The opening appeared as a sharply circum- 
scribed hole and was about the diameter of a 
small finger. There was a mild degree of gastritis 
in the lower quadrant of the orifice of the diver- 
ticulum, but there was no evidence of infiltra- 
tion or ulceration. (Fig. 2 .) 

The diverticulum was explored surgically 
and was found to arise from the posterior wall 
of the cardiac end of the stomach. The orifice 
was 2.5 cm. from the lower end of the esophagus. 
The diverticulum was 3.5 to 4 cm. in diameter, 
and its orifice was about i cm. in diameter. It 
was e.xcised, and the resulting defect in the 
gastric wall was sutured. The patient made a 
very good recovery. Subsequent information 
. Jitter his return home states that he is getting 
along very well. He is able to sleep through 
the night without any discomfort. His appetite 
is good and he has gained 10 pounds (4.5 kg,). 

Case n. This patient was a woman, thirty- 
three years old. She had been under observa- 
tion and treatment at the clinic for six years. 
At the time of her first admission, in 1932, she 
told of being troubled with flatulence, bloating 
and rumbling in the abdomen. At times, she 
would have frequent soft stools, passing be- 
tween two and four stools in twenty-four hours. 
Roentgenologic studies of the stomach re- 
vealed a diverticulum of the cardiac end of the 
stomach. Roentgenologic studies of the gall- 
bladder, colon and small bowel gave negative 
results. Diagnoses of irritable bowel and diver- 
ticulum of the stomach were made. It was 
belie\-ed that her symptoms were coming from 
her irritable bowel, and she was given a dietary 
regimen. It was not thought advisable to 
explore the gastric diverticulum at that time. 

She returned to the clinic in July, 1938, at 
which time she stated that during the past 


year she had experienced a periodic, gnawing, 
epigastric pain. The last attack of pain had 
occurred four months before coming to the 



Fig. 2. Gastroscopic appearance of diverticulum. 

clinic. The pain would come about two hours 
after meals and was occasionally associated 
with nausea and vomiting. On one occasion 
she had vomited bloody material. The pain 
would persist until she would eat, or drink a 
glass of milk. During an attack, pain would 
be present every day and would occasionally 
occur at night. Gastroscopy was performed 
elsewhere during her last attack of distress, 
and two or three superficial erosions were seen 
in the region of the diverticulum. Alakalis and 
tincture of belladonna were prescribed. 

On her last admission at the clinic the 
roentgenologic examination again showed the 
diverticulum at the cardiac end of the stomach. 
(Fig. 3A.) Gastroscopic examination was per- 
formed and the orifice of the diverticulum was 
seen just below the cardia. There was no evi- 
dence of inflammation of the gastric mucous 
membrane in the neighborhood of the diver- 
ticulum. The orifice was seen to open and close 
in a rhythmic fashion. It was believed that the 
sjnmptoms referable to the epigastrium might 
be coming from the gastric diverticulum. Ex- 
ploration of the diverticulum was advised. 

The stomach was explored and a false diver- 
ticulum was found along the lesser curvature 
just below the cardio-esophageal orifice. The 
diverticulum measured about 3.5 cm. in diame- 
ter. The anterior wall of the stomach was 
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opened and the mouth of the diverticulum was secondary to perforating peptic ulcers and 
found to be wide open. It was decided that the ulcerating carcinomas of the stomach, 
sac could not be excised without considerable A case of true diverticulum and a case of 



A n 

Fic. 3A. Diverticulum at the cardia before operation; i), roentgeno- 
gram of stomach after operation. 


risk because of its high location. Because of 
this, it seemed advisable to invert the diver- 
ticulum. The patient’s convalescence was un- 
eventful. Roentgenologic examination after 
operation showed no evidence of the diver- 
ticulum. (Fig. 3B.) 

A report by letter one year after operation 
states that she is “general^' speaking, well, and 
losing no time from work.” She occasionally 
experiences distress from her irritable bowel 
condition. 

SUMMARY 

Gastroscopic examination can aid in 
differentiating gastric diverticula from 
diverticulum-like formations which develop 


false diverticulum of the stomach are 
presented. Both patients had symptoms 
which were thought to be due to the 
diverticula. These symptoms disappeared 
after surgical procedures which eliminated 
the diverticula. 
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ROCHESTER, 

S INCE 1780, when Monro published “A 
description of all the bursae mucosae 
of the human body,” bursae have 
been the subject of considerable stud}'^ 
and speculative comment among medical 
writers. Even down to the present time the 
subject has remained of interest because of 
the recognized relationship between the 
joints proper and the bursae. It is now 
generally conceded that, from anatomic, 
physiologic and pathologic viewpoints, 
there exists more than an academic rela- 
tionship between them. Some authors go so 
far as to consider the joints proper as 
merely highly difl'erentiated bursae. Ac- 
cording to Piersol’s broad definition, bursae 
are sacs filled with fluid which are found 
wherever friction may occur between vari- 
ous structures. In addition to the constant 
and acquired bursae, this definition would 
apply to the joints and also to the pleural, 
peritoneal and pericardial cavities. For 
praetical purposes, this definition is per- 
haps too wide in its scope and we must 
necessarily restrict this portion of our 
report to include only the bursae. We must 
admit, however, that veiy little play on the 
imagination is required in order to place the 
joints in the same general category with 
the bursae. 

Along these same lines, the subject of the 
tendon-ganglion also must be considered. 
In this, we arc treading on firmer ground, 
and therefore can feel justified in consider- 
ing bursae and ganglions together in the 
same discourse. According to H. T. Jones, 
“bursal hygromas, including the accidental 
or occupational bursae, such as those on 
clubfeet and miners elbows, together with 
carpal ganglions and the synovial lesions of 
the fingers, arc variations of the same 
fundamental process.” For the sake of 


MINNESOTA 

simplicit3% however, we shall consider them 
under separate headings. A correlation be- 
tween the two will be made when pertinent. 

BURSA 

Henle,-“ in 1838, considered the linings of 
the joints and bursae as epithelium. Later, 
Heuter, Hagen-Torn, Hammar, and others 
have declared the sjmovial cells to be of 
connective tissue origin, as indicated by 
Virchow. This is the viewpoint generallj' 
held b}' man}" toda\% although Kling, 
Me3"eda, and King, among recent authors, 
look on the S3"noviaI cells as trul}" secretor}" 
in nature, and therefore either epithelial or 
ver}' highly differentiated connective tissue 
closel}" akin to epithelial elements. Kling, 
in expressing his opinion as to their sccre- 
tor}" nature, based it on a stud}" of the 
synovial cells which he has made b}" means 
of an original staining technic. He claimed 
to have demonstrated mucin vacuoles in 
the c3"toplasm of these cells, just as one 
ma}' observe them in the secretory epi- 
thelial cells of the intestinal tract. By 
means of two other methods of staining 
(Ma3’ers and Galantha), we'’ have been 
unable so far to demonstrate such secretory 
granules either in the normal or in the 
pathologic S3'no\'ial membranes. As 3'et, we 
have not employed Kling’s method of 
staining. 

Domeii}-, in 1897, reported his work on 
the embryology of the deep and superficial 
bursae in the human embr}'o. He concluded 
that the deep bursae developed before the 
superficial ones, but that the process of 
development was essentiall}- the same in 
each instance. The superficial bursae often 
did not reach their anatomic maturity until 
long after birth and after movement had 
been initiated. 

19 
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According to Jones, the development of 
the deep bursae is very closely related to 
development of the joints. Like Piersol, he 
considered the joints as highly differenti- 
ated and specialized bursae. 

In 1890, Schuchardt described a bursal 
hygroma which he had removed from the 
external malleolus of a tailor. He described 
the phenomenon of cystic bursal formation 
as a “process of inflammatory production 
of new tissue” with hyperplasia of connec- 
tive tissue and later liquefaction. He was 
able to demonstrate mitotic figures in the 
proliferating cells. 

Langemark, in 1903, held that this so- 
called proliferation of connective tissue did 
not take place before liquefaction in bursal 
hygromas. He believed that the liquefied 
material was a pureK' degenerative sub- 
stance, a viewpoint which fits well with the 
conception held by many that the mucinous 
substances present in the joint and bursal 
fluids are the products of degeneration 
rather than true secretion. Langemark 
further thought that bursae are often likely 
to become enlarged and filled with fluid as a 
result of repeated trauma. The enlargement 
was regarded by him as simplj" an exaggera- 
tion of the process which originated the 
bursae. 

Codman, in 1906, first described sub- 
acromial or subdeltoid bursitis. At that 
time he recommended surgical removal of 
the bursa and whatever deposits might 
have formed in or about it. 

It was Churchman, in 1909, who called 
attention to specific infections in bursal 
swellings, particularly syphilis. He reviewed 
twentj^-eight cases of bursitis which he 
considered the result of syphilis. He men- 
tioned the rapid response to specific ther- 
apy in these cases. In respect to specific 
diseases of the bursae, Earl, in 1918, 
pointed out that gonorrhea, tuberculosis, 
syphilis and metabolic disturbances such as 
gout, may affect the bursae. He also men- 
tioned that bursitis ma3'^ follow pj^emia, 
typhus, scarlet fever and variola. 

Henderson in discussing Earl’s paper 
recalled that in prepatellar bursitis re- 


peated bacteriologic studies in his e.\peri- 
ence had not shown the presence of organ- 
isms and that he was inclined to believe 
that in the majority of cases of bursitis, 
particularU' prepatellar bursitis, mechani- 
cal irritation was the principal etiologic 
factor. 

Perhaps one of the most enlightening 
works on the subject of the bursae within 
recent j'ears is that of H. T. Jones. In 1930, 
in addition to reporting fifty-five cases of 
c\-stic bursal h\-gromas from clinical and 
pathologic standpoints, he made a rather 
comprehensive review of the literature on 
the general subject of bursae. He touched 
particularly on the historic conceptions of 
their development and the anatomic and 
embr3 ologlc backgrounds for such concep- 
tions. We have drawn freelv from his 
references as a background for this stud3'. 

It has been known for some time, as 
indicated b3’ Earl, in 1918, that tubercu- 
losis ma3’ infect the bursae. Among recent 
reports, those of Cicala, -Me3-erding and 
Mroz, and Deacon are of interest. Meyer- 
ding and Mroz, in 1933, emphasized the 
importance of tubercular lesions in the 
femoral trochanters and associated bursae, 
while Cicala, two 3’ears later, reported four 
cases of this disease involving the bursae in 
this region. Deacon, in 193:;, reported a 
case of tuberculosis involving the sub- 
deltoid bursa bilaterallv. 

Gonorrhea 0133' produce a bursitis sec- 
ondar3" to the primar3' inflammation in the 
genital tract. Strominger, in 1936, has given 
the latest report of this condition, indicat- 
ing the serous nature of the fluid usualh' 
found in this type of bursitis. 

Among other specific infections fungi 
have been known to invade the bursae, but 
onty rarel3^ 

Neoplasms of the bursae, if one does not 
include the c3’stic h3'gromas which, from 
all prevailing evidence, do not appear to be 
true neoplasms, are reported as being 
extremel3'^ rare. Geschickter and Lewis, m 
1934, were able to collect onty thirty re- 
ported cases from the literature and from 
the records of the Johns Hopkins Hospi- 
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tal. Among the most common tumors 
were benign and malignant chondromatous 
growths and fibrosarcomas. They found the 
prepatellar bursa the one most often in- 
volved. It was shown that osteochon- 
dromas were likely to recur and become 
malignant. Zwahlen has reported the devel- 
opment of synoviomas from the bursae as 
well as from the tendon sheaths. Xantho- 
mas also have been noted to arise from the 
bursae. It is conceivable that the bursae 
may give rise to any type of neoplasm 
which might develop from connective tis- 
sue. In respect to the opinion held by some 
that the synovial cells are epithelial in 
nature, it is to be noted that true epithelial 
bursal tumors are conspicuous by their 
absence in the literature. The synoviomas, 
according to McDonald, appear to re- 
semble the endotheliomas more than any 
other tumor, an observation which in part 
substantiates the opinion that all cellular 
elements found in bursae originate from 
connective tissue. 

Anatomic Classification. Piersol has 
classified all bursae into two main anatomic 
classes: the deep and the superficial bursae. 
He refers to the deep bursae as “synovial” 
and to the superficial as “mucous,” indicat- 
ing that there is, in his opinion, a dilference 
in the lining membranes of the two types. 
It is our contention that there is no essen- 
tial difl'erence between the lining cells of 
the deep bursae and those of the superficial 
ones. The subsynovial tissue may be 
thicker in the deeper ones, but the struc- 
ture throughout and the derivation are 
essentially the same, that is, all bursae arise 
from the mesoderm. Therefore, we believe 
that the separate terms, “synovial” and 
“mucous,” are obsolete and that the term, 
“synovial,” should apply to all bursal lining 
membranes, including those of ganglions. 

Of the deep bursae (Piersol’s “synovial” 
group), those that have a connection with a 
joint may be normally present, or may be a 
congenital addition; those that do not have 
a connection with a joint may be normally 
present, a congenital addition or of the 
adventitious or acquired type. 


Of the superficial bursae (PiersoFs “mu- 
cous” group), those that have a connection 
with a joint (socalled synovial cysts) may 
be of the congenital or acquired type; those 
that do not have a connection with a joint 
may be normally present, a congenital 
addition or of the adventitious or acquired 
type. The types of bursae that are of great 
clinical importance are the deep bursae 
that are normally present, and the super- 
ficial bursae that are normall}'^ present or 
are of the adventitious or acquired type. 

It is not our claim that such origins al- 
ways may be demonstrated or that the 
classification holds strictly true to form in 
all instances. It seems that, at some time 
during the development of certain bursae 
which normally do not connect with joints, 
there might have been such a connection. 
Cords of fibrous tissue which occasionally 
are seen connecting a synovial cyst or a 
ganglion with the capsule of a joint are, 
perhaps, remnants of such connections. 

Etiologic Classification. Meyerding'*'*-'*^ 
has said that “Bursitis may be classified as 
acute or chronic, traumatic or infectious, 
and syphilitic, gouty or malignant.” He has 
also mentioned tuberculosis, gonorrhea and 
rheumatism as etiologic factors. He has 
further observed that “when bursae be- 
come distended, they are called bursal 
cysts or hygromas.” Shands included more 
or less the same factors and agents in his 
discussion on the subject. He has empha- 
sized that trauma is bj^ far the most impor- 
tant, although he acknowledged that even 
as rare a condition as a toxic bursitis from 
lead poisoning had been known to exist. 
Shands did not refer to cystic bursal 
hygromas or neoplasms. 

For our own purposes of clarification, we 
have outlined a detailed etiologic classifica- 
tion of bursitis and hygromas, as may be 
seen in Table i. We have based this on those 
descriptions which have been mentioned 
and on whatever information we could 
gather on the subject from the current 
literature. 

In regard to the acute types, the outline 
is self explanatory. Under nonspecific infec- 
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tious bursitis, we have included rheumatic 
as well as toxic and unknown types, be- 
cause prevailing knowledge does not allow 
us more specific terms. It is known that in 
certain types of arthritis and rheumatoid 
conditions one may observe a bursitis 
which has all the characteristics of an acute 
infectious process but from which a specific 
agent of disease cannot be cultivated. One 
also may observe the same condition after 
certain generalized Infectious diseases. 

Table t 

ETIOLOGIC CLASSiriCATION OP BL’USITIS A'-D HYGUOMAS 

I. Acute 

A. Infectious 

1. Specific 

a. Pjogcnic (staphylococcic, strepto- 
coccic, pneuniococcic) 

1. Suppurative 

2. Nonsuppurative 

b. Gonococcal 

2. Nonspecific 

a. Rheumatic 

b. Unknown 

B. Traumatic 

C. Traumatic and infectious 

II. Chronic 

A. Infectious 

1. Specific 

a. Pyogenic 

b. Gonococcal 

c. Tubercular 

d. Syphilitic 

e. Fungous infections 

f. Others 

2. Nonspecific 

B. Traumatic 

C. Traumatic and infectious 

D. Metabolic 

1. Gouty 

2. Calcinosis circumscripta 

E. Cystic manifestations 

1. Cystic bursal hygromas 

2. Ganglia 

F. Neoplastic 

G. Congenital anomalies and hereditary tenden- 
cies 

H. Toxic reactions to metal and other specific 
poisonings 

In the chronic type of bursitis, by far the 
most common is the traumatic. In both the 
acute and the chronic traumatic types 
there may occur superimposed infection. 
The term, “traumatic,” is meant to include 
anj" type of trauma whether it is acute or 
chronic irritation. 

We recognize readily the weak points in 
this classification. For instance, calcinosis 


circumscripta has been included under the 
metabolic type of bursitis even though we 
are not sure that it is a metabolic disease. It 
is known to have hereditary tendencies and 
it may affect siblings, as illustrated in a 
case to be reported by one of us.^® With 
reservations, we have placed cystic bursal 
hygromas and the ganglia in the same 
class. Our reasons for so doing will be 
found in the section on “Ganglion.” 

It is admitted that it would be a difficult 
feat to classify all bursal swellings in so 
detailed a fashion as we have indicated. In 
our own cases we have found this true. 
However, there is no reason why such can- 
not be attempted, if a reasonable amount 
of judgment is e.vercised. Perhaps future 
efforts toward more painstaking diagnosis 
in these cases will prove helpful in amend- 
ing or correcting our present attempt to 
classify them. 

Clinical Material. In this report we are 
including thirty-seven cases of bursitis 
which were encountered over a period of 
six years, from January, 1928 to December, 
1934, at the Mayo Clinic. A summary of 
the pathologic studies made in these cases 
had been previously reported.^® In these 
thirty-seven cases a total of forty-one 
bursae were removed surgically. This series 
of cases does not include the acute suppura- 
tive types nor does it include those cases of 
bursitis in which treatment was conser\'a- 
tive. In addition, the bursae which have 
been remo\'ed from bunions and the so- 
called bursal cystic hygromas were not 
included, with the exception that in the 
latter case there might have been border- 
line pathologic tj'pes included under the 
chronic traumatic cases in which distinc- 
tions were made with difficulty. 

There were twenty-six males and eleven 
females in this series; the average age was 
forty-five years. The youngest patient was 
fifteen years of age, the oldest, sixty-six. 
The ax'erage duration of sj'mptoms was 
two and one-half years, the longest, fifteen 
years and the shortest, twenty-four hours. 

The anatomic distribution of the bursae 
was as follows: elbow, five; olecranon. 
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seventeen; wrist, one; finger, one; pre- 
patellar, twelve; popliteal, one; head of 
tibia, one; shoulder, one; subacromial, one, 
and foot, one. 

Data that pertain to the types of surgical 
procedures and results are given in Table ii. 
The different types of disease and the 


Table ii 

SURGICAL PROCEDURES AND RESULTS 


Type of Procedure 

Good 

Re- 

sult 

Re- 

cur- 

rence 

! Re- 
sults 
Un- 
known 

Not 

Ex- 

cised 

Miscel- 

laneous 

Complete excision 

of sac 

Partial c.\cision of 

22 

8 

8 



sac 

Biopsy 


. . 

I 

I 

I* 

Total 

22 

8 

9 

1 

I 


* Persistence of disability without recurrence of 
swelling. 


results of treatment in each type are 
indicated in Table iii. 

Comnent. It will be noted that in only 
one case of subacromial or subdeltoid 
bursitis was operation necessary during the 


Table hi 

RESULTS OF TRE.ATMENT IN RESPECT TO DISEASE PRESENT 


Types of Disease 

Num- 

ber 

Good 

Re- 

sult 

Re- 

cur- 

rence 

Un- 

known 

Miscel- 

laneous 

Chronictraumatic 

i8 

12 

2 

3 

I* 

Acute traumatic. 

4 

3 

I 



Chronic infections 






Rheumatic .... 

1 

I 




Others 

5 

2 

3 



Tuberculosis 

3 

I 

2 



Gouty 

2 

, , 


2 


IVaumatic and 






infectious 

2? 

2 




Questionable 

5 



4 

I — biopsy 

Xanthoma 

I 

I 




Total 

41 

22 

8 

9 

2 


* Persistence of disability without recurrence of 
swelling. 


period of time mentioned. When Codman 
originally described the condition, he rec- 


ommended removal as the indicated treat- 
ment in the chronic cases associated with 
calcification. We have observed that, if the 
proper conservative regimen is followed in 
these cases of the chronic type, there usu- 
all}^ will be a gradual improvement in the 
symptoms, and often the deposits of cal- 
cium in or about the bursa will be absorbed 
in time. Diathermic induction has proved 
useful in the temporary relief of pain. In the 
acute cases with severe pain, one may 
resort to the injection of procaine, con- 
tinuous traction and sometimes, roentgen 
therapy. With the exception of the sub- 
deltoid bursa, surgical excision is undoubt- 
edly the treatment of choice for chronic and 
persistent bursitis associated with swelling 
and symptomatic discomfort and disabil- 
ity. This is especially so in those cases in 
which the affection is local and unilateral 
and in which the bursa is readily accessible 
for operation. 

In the forty-one cases in which bursae 
were removed there were only eight known 
recurrences. Every attempt should be made 
to excise the sac completely at the first 
operation. In the two cases in which it was 
known that only partial excision was per- 
formed, the results were disappointing in 
each instance. In the eight known cases of 
recurrence, there were undoubtedly some 
in which the sac was incompletely removed, 
even though the surgeon at the time of the 
operation believed that complete excision 
had been performed. 

The most common types of acute and 
chronic bursitis were those caused by 
trauma. There were two other cases in 
which a history of trauma was obtained 
and additional signs and symptoms of a 
superimposed infectious process were pres- 
ent. There were no records to indicate that 
specific organisms had been recovered from 
these bursae. 

We have included six cases under the 
chronic nonspecific infectious types. Two 
cases of multiple bursal swellings were 
included in this class, and the clinical 
indications were that they were the result 
of some infectious process. In the six cases 
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thus classified, rheumatic complaints were 
predominant. 

Tuberculosis was the only specific infec- 
tious disease represented in the entire 
series. In two cases the bursae of the olec- 
ranon were involved and in one, those of 
the knee. In the latter case an arthrodesis 
was performed. A good result was obtained 
from the excision of one bursa of the olec- 
ranon whereas draining sinuses from the 
other bursa were present at the time of the 
last report. In all three cases there was no 
evidence of active pulmonar}^ tuberculosis, 
and this is not unusual. In the case which 
Deacon reported with bilateral involve- 
ment of the subdeltoid bursa, there was no 
active disease of the lungs. In the majority 
of other cases of bursal tuberculosis re- 
viewed in the literature, the same held true. 
Tuberculosis usually affects the large 
bursae around the large joints, such as the 
knee, hip and elbow. However, one of us 
(R. K. G.) recently operated upon a patient 
and found a tuberculous bursa at the base 
of the great toe without signs or symptoms 
of the disease elsewhere in the body. To our 
knowledge this is the only case which has 
been recorded in which tuberculosis was 
found to have infected a bursa about the 
toes. 

We have included a case of xanthoma in 
a bursa. We did this assuming that a 
xanthoma is probably not a true neoplasm 
but rather a special reaction to inflamma- 
tion often associated with a disturbance in 
the metabolism of cholesterol. At least this 
is the opinion held by Galloway and 
Broders and Ghormley, who have collected 
and studied the largest series of cases of 
xanthoma yet recorded. Geschickter and 
Lewis previously have observ^ed the occur- 
rence of bursal xanthomas. One might be 
justified in classifying a bursal xanthoma 
with gout as metabolic bursitis. 

Although we have not included any cases 
of acute suppurative bursitis in this series, 
it might be well to mention their treatment. 
Usually they should be handled as anj- 
other acute suppurative infection, with 
rest, local heat and supportive treatment. 


Incision and drainage should be carried out 
as indicated, and special caution should be 
exercised that only the infected bursa, and 
not the adjacent joint, be drained. Meyer- 
ding^O'^i recalled a case of acute suppura- 
tive prepatellar bursitis in which the 
surgeon, unaware that the infection was 
localized in the bursa onlj^ incised the knee 
joint proper, resulting in the expected 
P3farthrosis and subsequent ankylosis. 

In infections resulting from streptococci, 
pneumococci, gonococci and sometimes 
staphjdococci, some form of sulfanilamide 
should be administered if not contraindi- 
cated. Recentl3^ we have observed a case of 
pneumococcal bursitis of the shoulder fol- 
lowing pneumonia in which a favorable 
response to drainage and oral administra- 
tion of sulfapyridine occurred. 

In the cases of acute traumatic bursitis, 
in which intense swelling is present, single 
or repeated aspirations ma3’’ be resorted to 
in an effort to relieve the tension. Aspira- 
tion also ma3'^ be emplo3"ed for the acute 
infectious t3'^pes of bursitis, for purposes of 
diagnosis and treatment in those cases in 
which the fluid is serous rather than 
purulent. 

GANGLION 

Carp and Stout have defined a ganglion 
as “a c3"stic swelling usuall3'’ occurring in 
close proximit3f to joints and tendon 
sheaths and containing a thick mucinous 
fluid.” Because of their proximit3’' to tendon 
sheaths, ganglions are referred to often as 
tendon ganglions. The close relationship 
between C3"stic bursal h3‘gromas and gang- 
lions alread3'^ has been alluded to. It is 
generall3’' conceded that the lining of the 
bursae, joints and the ganglions is essen- 
tially the same t3'pe of tissue, although in 
the case of the bursae and joints, the 
S3movial cells are commoni3' of a more 
highl3' differentiated character. Despite 
these similarities, there remains at least one 
important distinction which makes it diffi- 
cult to consider the ganglion as a true type 
of bursa, at least, without some resen’ation. 
The bursa usuall3' is found to have some 
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definite function either as a protector of a 
bony prominence or as a condenser of fric- 
tion between gliding structures, even the 
pathologic and adventitious types of bursae 
while, the ganglion seems to have been 
donated to us by nature as an effect with- 
out a known cause. It is perhaps for that 
reason that so many writers have con- 
sidered the ganglion a type of neoplasm. 
Then, in addition, with the exception of 
tuberculosis and nonspecific inflammation, 
ganglions are not, as a rule, so frequently 
victims of disease as are bursae. The ex- 
planation which has been offered for this is 
that the ganglions arc, in themselves, a 
type of inflammatory reaction and arc not 
to be considered as structures normally 
susceptible to the various diseases. 

In reviewing the literature, one is im- 
pressed with the divergences of opinion in 
regard to the origin of the ganglion. Despite 
this inconclusive status, and perhaps for 
that very reason, the hypotheses regarding 
pathogenesis naturally claim our interest. 

Eller, in 1746, advanced the hypothesis 
that ganglions resulted from rupture of the 
tendon sheaths. Later Vogt suggested their 
origin from the joints and bursae, as well as 
from the tendon sheaths. 

Gosselin, in 1852, believed ganglions to 
be retention cysts arising in crypts of the 
synovial membranes. Virchow thought that 
ganglions developed from connective tissue 
clefts. 

Henle,-^ in 1847, was perhaps the first 
writer to refer to ganglions as neoplasms. 
Meckel, in 1856, Hoeftman, in 1876, and 
Floderus, in 1915, advocated this same 
viewpoint. “Mucinous tumors,” “serous 
cysts,” “synovial dermoids” and “arthro- 
mas” are some of the neoplastic terms 
which have been affixed to ganglions. 

Both Billroth and Volkmann, in 1882, 
considered the possibility of ganglions aris- 
ing as herniations of tendon sheaths or of 
joint capsules. 

The most generally accepted concept as 
to the origin of ganglions is the one origi- 
nally proposed by Ledderhose, in 1893. He 
believed them to be degenerative cysts 


resulting from a cystic degeneration of 
the connective tissue around, but not 
inside, the joints. Among authors who 
have adhered to this concept are Thorn, 
Payr, Franz, Borchardt, Hofmann, Ritschl, 
Glarke, Thomson and Garp and Stout. 
Garp and Stout stated, in 1928, that gang- 
lions were the result of a mucinous degener- 
ation of the connective tissue, in which 
embryonic cysts originally were present. 

Rees Jensen, in 1937, held that ganglions 
developed from embryologic rests in the 
periarticular connective tissue, basing his 
observations on the previous work of Harri- 
son. Harrison, in studying the embryologic 
origin of derivatives of connective tissue, 
described the formation of synovial mem- 
branes, tendons and tendon sheaths from 
neophytic fibrils which had been elaborated 
by the gelatinous ground substance of the 
mesothelium. Jensen held that arrests in 
this development left potential pockets 
from which ganglions often developed. 

It has been difiicult, in the opinion of 
most authorities, to ascertain just how 
important a role trauma plays as an 
ctiologic factor. Kuettner found a definite 
history of trauma in 20 per cent of his cases, 
but this certainly is not an amazing per- 
centage when one considers how often the 
hands and wrists are subjected to trauma 
without the occurrence of ganglions. 

Along with difl'erences of opinion as to 
the genesis of the ganglion, we also have 
noted certain disagreements as to the best 
method of treatment. The oldest method 
consisted simply in bursting the ganglion 
by means of a book or a heavy object, deal- 
ing the swelling a sudden, swift blow. Then, 
of course, since the advent of aseptic surgi- 
cal technic, surgical excision has been 
ofl'ered and frequently employed. Among 
conservative methods of treatment, aspira- 
tion with injection of sclerosing solutions, 
such as iodine or carbolic acid, into the sac 
frequently has been used. In respect to an 
ultraconservative attitude in the treatment 
of this condition, it is interesting to note 
that Garp and Stout, in their follow-up 
studies on twelve cases in which no treat- 
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ment whatsoever had been received found 
that seven, or 58 per cent, of the ganglions 
disappeared spontaneously. 

Some surgeons have used a continuous 
pressure bandage over the area of the 
ganglion as a sole means of treatment, espe- 
cially in those cases in which the patients 
have refused to have more radical proce- 
dures performed. The pressure bandage 
also has been used profitably as an adjunct 
to other forms of therapy. Neumiiller and 
Orator in reporting 702 cases of ganglion, 
indicated that in ten cases in which a pres- 
sure bandage was used without other 
measures, the ganglion had disappeared 
and to their knowledge had not recurred. 
In the analysis of their results from all 
forms of therapy, they found that of fiftj'- 
two ganglions treated by bursting, twenty- 
three recurred. Of thirty-one cases in which 
the ganglion was surgically e.xcised, in only 
one was there recurrence. 

Kuettner in reporting the late results of 
treatment in 1 70 cases, recorded the follow- 
ing incidence of recurrences after the vari- 
ous types of treatment as outlined: punc- 
ture and injection, 57 per cent; breaking or 
bursting, 50 per cent; subcutaneous inci- 
sion, 36 per cent and excision, 30 per cent. 

Carp and Stout maintained that the 
method of injection and aspiration was 
the treatment of choice. We are outlining 
the analysis of their results in detail in order 
to evaluate properly their recommenda- 
tion. (Table iv.) 

Of 255 cases. Carp and Stout recorded 
follow-up studies on seventj^ and it is on 
these, or less than a third of their total 
cases, that they admittedly have based 
their conclusions as to the best therapeutic 
procedure. When it is considered that the 
authors have allowed the results of treat- 
ment in only eight cases out of this number 
(only eight patients were treated by aspira- 
tion and injection) to influence their prefer- 
ence in the treatment of the majority of all 
cases, their conclusions, in our opinion, do 
not appear to be entirely justified. Also, on 
analyzing the results in their cases in which 
treatment was by bursting or breaking, it is 


found that the percentage of disappearance 
is higher than in the procedure which they 
recommended, in approximately^ the same 
number of cases. Rees Jensen, in consider- 
ing the pros and cons as to the choice of 
treatment of this condition, held that of all 
the procedures, complete surgical excision 
of the sac was the surest and safest. 


Table iv 

TREAT.MENT IN' 255 CASES (CARP AND STOUt) 


Method of 
Treatment 

Total 

Cases 

Cases 
Traced 
(Total 
— 70) : 

Recur- 

rence 

Disap- 

pearance 

Lesion 

Siiii 

Present 

Operative exei- ; 
sion 

109 

1 

35 

II (31 Ts) 

24 {64 ‘“c) 


None 

81 



7 ( 58 rr) 

5 (4- 

Breaking 

32 i 


2 (22 ‘~c) 

7{T8^f) 


Aspiration, in- 
fection and 
pressure 

16 

8 

iUS'-c) 

6(7S%) 


Strapping and i 
pressure i 

7 I 

3 



3 (100%) 

BaUng and i 

massage j 

i 

I 

1 

1 . 


I (taorc) 

Aspiration and 
pressure . 
Roentgen rays 

f 1 

1 

1 2 

' 2 {100 rp) 

[ 

j 


Clinical Material. As in the series of 
cases of bursae, this collection of 102 cases 
of ganglion comprises the number encoun- 
tered over a period of six years at the Mayo 
Clinic from 1928 to 1934. The pathologic 
findings also have been previously reported 
elsewhere. 

In the 102 cases, 104 ganglions were 
treated, because in each of two cases, two 
ganglions were present. A total of 115 
therapeutic procedures were carried out on 
the 104 lesions. The larger number of proce- 
dures is, of course, due to the fact that a 
few of the patients returned for further 
treatment. The predominance of female 
over male patients is consistent with the 
reports of other authors as there were 
scA’^enty-seven females and twenty-five 
males in our series. The average age of 
the patients of this series was 31.7 y'cars, 
the oldest Avas aged sixtj'-four j'ears; the 
youngest, elcA^en years. The average age at 
AA'hich the onset of symptoms occurred in 
this series AA'as 28.7 years, as compared Avith 
an aA'^erage of twenty-six years reported by 
Carp and Stout. The youngest patient aa'us 
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lour years of age, the oldest, sixty-four, at 
the time of onset. The average duration of 
symptoms was three years; the longest was 
twenty-five years and the shortest, ten 
days. Table v indicates the distribution of 
the lesions according to site. In addition. 

Table 


ANATOMIC DISTRIBUTION OF LESIONS 



Aspect 


Site of Lesion 

Dor- 

sal 

Pal- 

mar 

Unspeci- 

ficcl 

Total 

, , , \ Riciit 


2 


6 


4 

1 


6 



. i Right 

20 

6 

6 

32 



26 

S 

7 

41 


Botli wrists . . . . I 


seven ganglions occurred on fingers of the 
right hand, seven on fingers of the left 
hand, and in three instances, the respective 
hand involved was not specified. 


In Table vi the results of treatment are 
given in detail. It will be noted that in by 
far the majority of our cases, surgical proce- 
dures were performed. The two recorded 
deaths occurred some time after the pa- 
tients had returned home and were in no 
way the result of or connected with the 
presence of ganglion and the instituted 
treatment. 

Conwient. We are in agreement with 
Carp and Stout that the reason better 
results were not obtained by surgical exci- 
sion is that the sac had not been dissected 
out completely in the majority of cases so 
treated. This is especially true of multilocu- 
lar lesions and lesions that appear to be 
associated with inflammation. Surgical 
exploration and excision would appear 
definitely to be indicated in those cases in 
which one is uncertain as to the underlying 
pathologic condition. Many ganglions may 
be found to have a definite connection with 
a neighboring joint cavity. To our knowl- 
edge, no satisfactory means has yet been 


TABLE VI 

RESULTS OF TRE.ATMENT IN 102 CASES, REPRESENTING IO4 GANGLIONS IN THE TREATMENT OF 

WHICH 1 15 PROCEDURES WERE REQUIRED 


Procedure 

Ganglions 

Treated 

Cases 

Traced 

Results 

Deaths 
Unrelated 
to Con- 
dition or 
Treatment 

Good 

Recurrence 

Unknown 

Num- 

ber 

Per 

Cent 

Num- 

ber 

Per 

Cent 

Number 

i 

Partial excision 

97 

1 

3 

i 

0 

57 

3 

1 

37 : 

I 

\ ' 


20 

2 

38^6 

66.7 

38 

2 

Complete excision 

Excision and injection of 2 per cent 

formalin into wound 

Excision and injection of iodine into 
wound 

Total excisions 

61 .4 

33-3 

100.0 

H '3 

61 

39 

f) 3-9 

22 

36. 1 

1 

1 40 

2 

Incision and introduction of iodine. . , 

, 

0 







Breaking 

4 

4 

I 

25.0 

3 

75.0 



Aspiration and injection of iodine. . . . 

6 

6 

2 

33-3 

4 

66.7 



Aspiration and injection of iodoform. 

I 

0 

i 





I 


Total aspirations 

7 

1 

1 6 

2 

33-3 

4 

66.7 

> 


Grand totals 

.G- 

71 

42 

■ 

29 

41.0 

42 

2 
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devised by which this connection may be 
diagnosed preoperatively. 

The use of iodized oil and, in some 
instances, air has been resorted to in 
demonstrating connections between the 
joints and other structures such as bursae 
and ganglions. Because of the irritating 
properties of the oil and the poor contrast 
obtained with air, neither agent has been 
of much value in solving this particular 
diagnostic problem. However, in this con- 
nection, Dr. H. L. Day drew our attention 
to the work reported, in 1938, by Titus, 
Tafel, McClellan and Measer. After numer- 
ous clinical and experimental studies, these 
investigators recommended the use of a 
preparation composed of skiodan (40 per 
cent) and acacia (20 per cent) in utero- 
salpingography. They found this prepara- 
tion to be nonirritating, quickly absorbed 
and rapidly excreted in the urine. Possibly 
this same preparation could be used in 
studying the connections between Joint:s 
and associated ganglions or bursae. We 
believe this worth a trial, certainly in the 
experimental laboratory; if such experience 
were successful, clinical use of the method 
may be warranted. 

There are other reasons, such as the 
presence of deformity, interference with 
function and cosmetic effect, which should 
influence the surgeon to recommend opera- 
tion. When one has set apart from a series 
all cases that are amenable to operation, 
the remaining cases, most suited to other 
forms of treatment are comparativelj' few. 

The method of aspiration and injection 
of sclerosing solutions offers certain advan- 
tages but its limitations must be realized. It 
is applicable only to ganglions that are 
definitely situated in easily approachable 
regions, such as the dorsum of the wrist. 
Repeated aspirations and injections are 
usually necessary because a single treat- 
ment rarely produces a cure. In fact, failure 
is almost certain to follow a single treat- 
ment. The procedure has the advantage of 
not leaving a scar. In a limited number of 
carefully selected cases we believe that it is 
a useful method. 


The employment of general anesthesia 
with a tourniquet placed on the affected 
extremity insures the best conditions for 
complete surgical excision. The tourniquet 
not only prevents hemorrhage during the 
operative procedure but also prevents red 
discoloration of the exposed tissues of the 
operative site. This discoloration interferes 
to a great degree with the accurate identi- 
fication of tissues that is essential to the 
delicate dissection required for the removal 
of a ganglion. The objection to general 
anesthesia will be minimized bj" the use of 
an intravenous anesthetic agent such as 
sodium pentothal. With the administration 
of this agent, anesthesia is produced easily 
and the after effects are negligible. 

It is not our primarj"^ purpose in this 
paper to advocate anj^ hypothesis as to the 
genesis of the ganglion, but we do believe 
that the strongest argument appears to He 
in favor of the hypothesis of mucinous 
degeneration of the periarticular connective 
tissue. There might be predisposing factors 
such as embryonic rests or C3'sts, but we do 
not think that these have been satisfacto- 
rilj'^ demonstrated. 

The work of H. T. Jones and others 
indicates that the ganglion and the cystic 
bursal hj'groma are the results of one 
pathologic process and we are in agreement 
with this concept. For this reason and for 
others, such as the similarities in histologic 
structure and fluid contents, we are inclined 
to classify the ganglion anatomicallj' as an 
adventitious t3'pe of bursa, and from the 
standpoint of disease, in the class of cystic 
manifestations along with C3'Stic bursal 
h3'groma. We have mentioned the matter of 
function as an objection to such a classi- 
fication, but we are of the opinion that the 
reasons favorable to such a consideration 
outweigh this objection and others. 

SUMMARY 

Thirt3'-seven cases ^f bursitis have been 
encountered over a period of six years. 
These cases were susceptible of classifica- 
tion on an etiologic basis into acute and 
chronic t3'pes, each of which was further 
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subdivided. Forty-one bursae were re- 
moved surgically and to our knowledge, 
only eight of these have recurred since 
operation. Eight known different diseases 
affected the forty-one bursae which were 
removed and trauma was the most common 
cause of chronic bursitis in this group of 
cases. Complete excision is the procedure of 
choice in the treatment of chronic bursitis 
that is associated with persistent swelling 
and disability. Chronic subdeltoid bursitis 
should be treated conservatively, unless 
such measures have proved to be ineffective. 

One hundred two cases of ganglion have 
been encountered over a period of six years. 
These cases represented 104 ganglions, in 
the treatment of which 1 1 5 surgical proce- 
dures were used. The ratio of males to 
females was i :3. Of these 102 cases, perma- 
nent results of treatment have been deter- 
mined in seventy-one. From all methods of 
treatment, good results occurred in 59 per 
cent of cases. Of the various treatments 
employed, complete surgical excision of the 
sac offered the best results. 
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“Weeim.n'G sinew” or “ganglion” (tcnost'novitis) forms a fluctuating, 
spindle-shaped swelling along one of the tendons of the wrist, slow and 
almost painless in its course. 
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E WING^ classifies thymic tumors into 
two main groups: (i) Lymphosar- 
coma or thymoma which is the most 
common form of thymus tumor, and (2) 
carcinoma which arises from reticulum 
cells. 

Ewing- states that their weight at birth 
is 2 to 14 Gm., averaging 7.7 Gm., and the}'- 
increase in size to the fifteenth year when 
the average weight is 20 to 28 Gm. A strict 
encapsulation has been an outstanding 
feature. 

Parker^ states that the first operative 
treatment of thymus tumor to relieve 
respiratory distress in man was given by 
Rehn in 1896. 

In 1907, Jackson^ was the first to observe 
tracheal stenosis by means of the broncho- 
scope in a patient with a large tumor of the 
thymus. 

Ochsner and Doubler" mention that the 
thymus and the sexual organs in man and 
in animals work antagonistically, and the 
removal of the thymus gives rise to hyper- 
trophy of the testicle and vice versa. 

Helvenstine® shows that the thymus, 
being of both mesodermal and entodermal 
origin, may give rise to sarcoma, carcinoma 
or mixed carcinosarcoma tumors. He re- 
ports two of his cases and states that 
Rubaschow was able to collect sixty-nine 
cases of thymic tumors, fifty-two of which 
were sarcoma and twelve carcinoma. 

Jones" reports a thymus tumor in a 
patient with myasthenia gravis and he 
states that in fifty-six autopsies of myas- 


thenia gravis recorded since 1901 about 
half the cases showed thymic involvement. 

Speed* experienced a case of a large 
thj'mic tumor with metastasis to the supra- 
clavicular space and enlargement of the 
thyroid with symptoms of hyperthyroid- 
ism. The importance of a roentgenogram in 
this type of case with bulging in the neck 
was stressed. 

In their report Symmers and Vance® 
state that lymphocytic tumors occur most 
often in persons under thirty-five; of those 
many are in children. 

Bren and Wechsler,^® in their two cases 
reported, bring out the association of 
myasthenia gravis with sudden death. The 
autopsies showed tumors of the thymus 
gland; both their cases had been previously 
diagnosed as encephalitis. 

Symmers" reviewed a large series of 
twenty-five of his own collected eases from 
Bellevue Hospital, New York. Hebringsout 
the absence of early signs and states that at 
least five different types of growth are 
likely to arise from the thymus gland, 
namely, perithelioma from the connective 
tissue of the walls of small blood vessels, 
lymphosarcoma from the Iymphoc3'tic ele- 
ments, endothelioma from the endothe- 
lial reticulum cells, spindle-cell sarcoma 
from the connective tissue framework and 
Hodgkin’s disease which finds the neces- 
sar})- prerequisite for development in the 
lymphocytes of the thymus. 

Crosby,^® in 1932, reviewed all the litera- 
ture and brought the subject of malignant 


* From The Mtll.ird Fillmore Hospital, BufTalo, New York. 
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tumors of the thymus up to date Avith a that the}' are best not operated upon; if 
total of one-hundred sixty-six cases, of this absolutely necessary a preoperative course 
large group one-hundred t\vent3'-t\vo were of x-ray should be given. 



Fig. I. Showing a rounded mass above the Fig. a. Lateral view revealing mass lying 
right auricular cuiwe, projecting into tlie .interior to heart shadow, 

right lung field. 


so-called sarcomas and fortj'-four were car- 
cinomas. He states that the term th^'moma 
was first used by Grandhomme in 1900. 

Norris,^® in 1936, stated that 50 per cent 
of reported autopsied cases of myasthenia 
gravis shoAved some thymic in\'ol\'ement. 
He reports four cases of thymomas Avith 
typical myasthenic symptoms such as 
difficulty in mastication, restlessness, dj’s- 
phagia and spasmodic d5'spnea. 

JaneAvay,” in 1920, reported on three 
cases of tumors of the anterior mediastinum 
treated AA'ith radium AA'ith encouraging 
results. He infers that radium and .\-rav 
offer to some definite relief Avith a prospect 
of cure. 

Craver^^ admits that some thymic tu- 
mors are radioresistant. A good point he 
brings out is that treatment bj' .v-ray is an 
important differentiating procedure in the 
differential diagnosis betAveen aneurysm 
and thymic tumor. 

Henson,^® speaking of thj'mic enlarge- 
ment in children AA'ith symptoms, states 


Andrus and Foot*’ report a most unusual 
case of thymic tumor in a bo}- aged thirteen 
AA’ith the largest tumor reported up to that 
time, AA’eighing 2,233 Gm. It AA’as remoA'ed 
surgically with the recoA'ery of the patient. 

Rogatz,*® in Maj- 1939, rcA-icAA’s the clini- 
cal studies and autopsy findings in an in- 
fant tAA'o and one-half months of age AA’ith 
lymphosarcoma of the thA'mus. 

CASE REPORT 

Tlie patient, a Avhite female, aged sixtA', AA’as 
admitted to the Millard Fillmore Hospital on 
December 2, 1937, complaining of shortness of 
breath. Over a period of 3'ears this had gotten 
progressiA'el}^ AA'orse until she could hardlA' Avalk 
around the house. In the four months preA'i- 
ouslj' she had dcA’cloped paro-xj-smal coughing 
attacks Avhich came on at anj’ time. Talking 
had become increasingh' difficult as it brought 
on attacks AA’hich exhausted her complete^’. 
She had had nocturnal d3’spnea since Ma3' 
1937. No hemopt3rsis had been present although 
she at times e-x-pectorated some brou’nish 
mucus. There Avere no night SAA’eats. She had 
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lost a few pounds recently, and had developed 
some fear of eating, as the excessive coughing at 
times resulted in nausea though slie seldom 
vomited. The patient also complained of being 
tired, but that she could not rest or sleep due .to 
the aggravating cough. 

She had had whooping cough, measles and 
mumps in childhood. There was no history of 
tuberculosis, diabetes or cancer in the family. 

Examination revealed a well nourished, some- 
what obese, white female aged about sixty, 
with an anxious expression. She was slightlj'^ 
dyspneic in bed. No clubbing of the fingers was 
seen. The positive physical findings were con- 
fined largely to the chest. 

There was a moderate enlargement of the 
thyroid gland. The throat was negative for 
pathology. Chest movements on respiration 
were free and equal on both sides. The trachea 
was not displaced. Auscultation of the lungs 
disclosed crackling rales in the right apex 
anteriorly, musical and crackling moist rales 
throughout the right chest posteriorly. The 
heart was regular and of fairly good tone; no 
murmurs were heard. There appeared to be 
widening of the base of the heart both to right 
and left. The pulse was of good quality; the 
blood pressure taken lying down in bed in the 
right arm was 130 systolic, 76 diastolic; the left 
arm was 1 14 S3'^stolic, 60 diastolic. The abdomen 
was obese, not distended. The liver edge could 
be made out about two finger-breadths below 
the right costal margin; it was not tender and 
no other masses could be felt. The lower ex- 
tremities were negative, no edema being 
present. 

The urine on several occasions was negative 
except for an occasional granular cast. Her 
blood on admission showed So per cent hemo- 
globin 4,264,000 er3'throc3n:cs, 8,800 leuco- 
C3i;es: 62 per cent neutrophiles, 38 per cent 
l3miphoc3i:es. On examination the sputum 
showed a moderate number of pus cells, a 
moderate number of organisms including 
staphjfiococci and streptococci; no acid-fast 
bacilli were found. The Wassermann test was 
negative. Roentgenograms taken of the chest 
revealed a moderate emphj-scma in both lung 
fields. The heart shadow appeared normal in 
size but revealed a rounded mass projecting 
from its right border just above the right 
auricular curve, the mass being about 23^^ cm. 
in diameter and projecting into the right lung 
field. Fluoroscopicallj" this shadow appeared 


inseparable from that of the heart, lying 
slightly'- anteriorl^f and showing pulsation. A 
kjmiographic stud3r revealed that this pulsation 
was identical with that of the auricle. 



Fin. 3. Kymograpliic study showing pulsation 
identical witli tliat of tlie auricle. 


In the absence of a positive diagnosis b3'- 
roentgenograph3' and to rule out a bronchogenic 
tumor the patient was bronchoscoped on 
December 6, 1937, using local anesthesia. The 
examination revealed no patholog3'’ within the 
bronchi. 

In view of the histor3' and the tumor mass 
seen on .Y-ra3’^ with negative bronchoscopy find- 
ings a diagnosis of a right mediastinal tumor 
was made and an explorator3^ operation to 
determine its operabilit3" was performed on 
December 8, 1937. 

The patient was anesthetized with c3'^clo- 
propane and an incision was made from a point 
just beneath the right clavicle in a curved 
manner to a point opposite the anterior carti- 
lage of the fourth rib at its sternal junction. The 
sternum and ribs were exposed and the carti- 
laginous portions of the second, third and 
fourth ribs removed. In order to get a better 
exposure a portion of the sternum at this loca- 
tion was rongeured awa3^ reducing its width at 
this point to about one-half. The pleura and 
pericardium were seen and the tumor mass 
could be palpated through the pleura and 
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appeared to pulsate with the heart beat. The operatively because of thick mucus in her 
pleura was incised. The underlying tumor mass throat which was dilTicuit for her to “bring 
had a whitish gra3' appearance. up.” 



Fig. 4. Photomicrograph of tumor tissue 
showing spindle cells in whorls with dilFuse 
lymphocytic infiltration. X 100. 


Fig. j. Photomicrograph showing spindle 
cells in whorls; diffuse lyniplioc^-tic infil- 
tration. Order of growth suggests endothe- 
lial proliferation. X 750. 


A mediastinal tumor measuring about 9 b3'- 
7 b3’' 4 cm. was exposed. The tumor was adher- 
ent to the pericardium over the right auricle, 
the upper portion being on a level with the arch 
of the aorta. The capsule of the tumor was 
incised and the tumor shelled out with com- 
parative ease. Its attachment on the medial 
side was clamped, cut and tied off with chromic 
catgut and the wound was closed. The pleura 
was sutured with a continuous la3’'er of chromic 
catgut, the muscles sutured together and three 
kaldermic retention sutures placed through the 
skin, subcutaneous tissues and fascia. The skin 
was closed with Michel clips. The operation 
lasted fort3’’-seven minutes and the patient 
stood the procedure x^ery well, being returned 
to her room in good condition. 

The first five postoperative da3^s were quite 
uneventful the temperature never rising above 
roa°c. rectally and dropping to 99°c. orall3’- the 
second postoperative da5^ The pulse varied 
between ninet3’' and one-hundred-ten per min- 
ute and was of good quality; respirations 
ranged between eighteen and twent3’'-eight per 
minute. The patient was given oxygen post- 


On the second postoperative da3' the patient 
commenced to cough and complained of con- 
siderable mucus in her throat with inabihU' to 
“bring it up,” the mucus being quite thick and 
tenacious. Oxygen was administered to combat 
this. Five da3'S following her surgerx' the patient 
was still coughing and now began to cough 
more violently' and at times continuously'. 
About this time she complained of pain in her 
chest at the operative site. The dressing was 
changed and the wound appeared to be normal. 
The chest was strapped with adhesive tape to 
limit excursions of the anterior chest wall. 
Oxy'gen was continued at frequent inter\'als 
and helium was also administered, using 80 per 
cent helium and 20 per cent oxy'gen. However, 
the coughing continued and was very' harassing, 
not responding to the usual medications. 

On the seventh postoperative day the patient 
complained of pain at the site of her operation 
and a peculiar instability of the front of her 
chest with a thudding sound and a rubbing 
sensation at her sternum when she coughed or ■ 
breathed. Examination at this time re\'ealed a 
definite break in the sternum with some over- 
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lapping of the fractured fragments; the thud 
could be heard on respiration. The coughing at 
this time was painful, frequent and severe. 

On December 1 5, 1937, the patient was again 
taken to the operating room and under cyclo- 
propane anesthesia an incision was made over 
the midsternum disclosing a complete fracture 
in its upper portion through the previously 
rongcured area. The fragments were overriding. 
A four hole Lane’s plate was screwed into posi- 
tion to maintain reduction. No evidence of 
infection was seen. The wound was closed in 
layers. The patient was returned to her room in 
fair condition. 

Following this procedure the patient’s condi- 
tion became progressively worse; her coughing 
was not improved; there was some cyanosis 
when the oxygen administration was stopped, 
and she was expectorating yellowish, thick 
mucous. The patient’s condition declined, her 
temperature rose to io3.5°c. rectally, pulse one- 
hundred-forty per minute, respirations shallow 
and to thirty-eight per minute. She expired 
December 16, 1937. 

1 quote here the pathologist’s report: “Gross 
examination of the tumor shows a lobulatcd, 
irregularly, pear-shaped tumor mass measuring 
8 X 7.5 X 3.5 cm. and weighing eighty-five 
grams. Cut section reveals numerous lobula- 
tions of soft, grey-brown tissue. Many of these 
are enclosed in a thin fibrous capsule. Gross and 
visible characteristics suggest thymus, having 
the appearance of sweetbread. Interstitial 
hemorrhage is present in several lobules. 
Consistence of tumor tissue is that of fish 
flesh. 

“Microscopic sections of the tumor shows 
spindle cells, often in whorls and well supplied 
by capillaries of which the spindle cells form the 
walls, arc diffusely infiltrated by lymphocytes 
and tend also to form abortive follicular forma- 
tions around lymphoid cell aggregates. Fibrous 
stroma is \cry scant and a few slender tra- 
beculae are noted. Order of groNrth suggests 
endothelial proliferation rather than that of a 
nerve sheath sarcoma. Impression is derived 
that although locally malignant, this tumor is 
probably not prone to metastasize. Diagnosis: 
Thymoma (endothelial type).” 

Autopsy was performed and reported by 
Dr. Norman W. Elton as follows: 

“The body is that of a well developed and 
well nourished elderly female of the pyknic 
constitution. Body length is 65)-^ inches. 


“Abdominal wall shows numerous old striae 
of previous pregnancy. Eyes are not examined, 
since the head and face have been prepared for 
funeral. On the anterior chest wall there are 
two long incisions one concave outward and 
parasternal on the right, measuring 20 cm. in 
length sutured by a continuous dermal stitch. 
The other, more recent, lies in the midsternal 
line, is 18 cm. in length, and the skin edges are 
coaptated by Michel clips. Reopening of the 
incisions reveals a fracture of the sternum just 
below the sternomanubrial junction, repaired 
by a four-screw metal plate of Lane type. This 
plate is lifted out without diflicultj^ screws 
coming readily out of sternum. Right border of 
sternum in the region of the second and third 
ribs has been ronguered with removal of half 
its substance. To facilitate examination the 
complete sternum is removed, exposing the 
tumor site in right upper pericardium mesial to 
parietal pleura. Base of the tumor site is 
markedly thickened and indurated and grossly 
appears to consist of unremoved tumor tissue. 
Parietal pleura lateral to the tumor site has 
been sutured. Base of the tumor site measures 
some 7X4 cm. with a ragged meaty surface. 

" Lympb-nodes of upper and posterior medi- 
astinum are markedly enlarged, with black 
centers and pale peripheries on cut section. 
Nodes at bifurcation of trachea are especially' 
large, one measuring 2X4X2 cm. 

"Right diaphragm attains the fourth rib; and 
the left diaphragm is also at the level of the 
fourth rib. Presence or absence of fluid in 
pleural cavities cannot be determined because 
of escape of embalming fluid, but both lungs are 
voluminous and fill the pleural cavities com- 
pletely. Left lung weighs 525 grams; right lung 
weighs 700 grams. Each is rubbery in consist- 
ence and an abundance of clear frothy' fluid 
pours from their cut surfaces on squeezing. 
Posterior surface of right lower lobe exhibits 
several old fibrinous plaques in visceral pleura. 
There is no evidence of pulmonary' tumor 
metastasis. Heart weighs 300 grams. Its my'o- 
cardium is firm and beefy' red and all valves and 
coronaries are normal. Heart measurements are 
as follows: 

Cm. Cm. 

AV —6.5 PV — 8.0 
MV— 7.0 TV — ii.o 
TLV— 1.9 TRV— 0.5 

“Trachea is of somewhat reduced caliber. 
Aortic intima is smooth and shining. 
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'‘Abdominal cavity is explored through the 
diaphragm. Bowel is greatly distended with gas. 
No stones are palpable in the gallbladder. 
Uterus and adnexa arc not remarkable. Kidneys 
are firm and normal in shape and size. Spleen is 
small and firm. Liver is somewhat enlarged, but 
its lower edge is sharp. It is j’cllow on cut 
section with poor definition of anatomical 
markings. 

ANATOMICAL DIAGNOSIS 

1. Upper mediastinal tumor with operation 
therefor, and residual tumor tissue in anterior 
upper pericardium. 

2. Pulmonary edema. 

3. Traumatic fracture of sternum and opera- 
tion therefor. 

4. Mediastinal lymphadenopathy. 

5. Fatty infiltration of liver. 

MICROSCOPIC SECTIONS 

“Lymph nodes from the mediastinum show 
onlj' reticular hj-perplasia and dilated vascular 
channels containing many polys. Tiiere is no 
evidence of tumor. 

“Lung: Pleural mesothelium shows a marked 
thickening due to proliferation of histoc3'tcs, 
some of which are multinucleated. Beneath this 
area man}’- groups of alveoli contain a puru- 
lent exudate. Reaction is also noted about 
bronchioles. 

“Liver: Bile retention grade i. There is also a 
low grade fatty infiltration. Stroma shows light 
Iymphoc}1;ic infiltration, with foci of increased 
density. 

“Tumor site shows only recent intensive 
fibroblast proliferation involving fatty tissue. 
No residual tumor is noted. 

MICRO DIAGNOSIS 

1. Bronchopneumonia 

2. Acute mediastinal lymphadenitis 

FINAL DIAGNOSIS 

1. Thymoma (endothelial type) and opera- 
tion therefor 

2. Pulmonary edema 

3. Bronchopneumonia 

4. Traumatic fracture of sternum and opera- 
tion therefor 


5. Acute mediastinal lymphadenitis 

6. Fatty infiltration of liver” 

CONCLUSIO.N’S 

1. We believe that in a similar case it is 
unnecessary to rongeur away any part of 
the sternum. 

2. Lane plating of the sternum is not 
feasible as the screws will not hold. 

3. The sternum of older individuals is 
brittle and appears to fracture easily when 
its width has been decreased. 

4. These tumors when encapsulated as 
the one reported here are easily shelled out 
and removed. 

5. We believe that this patient had an 
excellent chance of recovery had she not 
fractured her sternum. 

SUMMARY 

A case is reported of an operated com- 
paratively nonmalignant, rare, mediastinal 
thj'mic tumor, with endothelial character- 
istics, weighing 85 Gm. and with its 
capsule attached to the pericardium of the 
right auricle. The clinical and pathologic 
features are discussed along with a review 
of the literature to date. It did not present 
the often accompanying signs of myas- 
thenia gravis. 
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Owing to its connection (thyroid tumor) with the larjmx it moves up 
and down somewhat wlicn the patient swallows, but is not attached to any 
other structures in the neck. The enlargement is often unilateral or largely 
so. 
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HYLANGIOMAS are considered be- 
nign C3’^stic tumors of the IjTOphatic 
system. Thej^ are rare conditions 
and belong to the group of retroperitoneal 
cysts. Most of the records of retroperitoneal 
cj'sts are to be found in postmortem find- 
ings or reported as accidental discoveries 
made during surgical intervention for a 
mistaken diagnosis which, in case of larger 
tumors, was frequently ovarian cyst. Clini- 
cal diagnosis is seldom made before opera- 
tion even todajL 

The following case report is comparable 
to two other cases which are the onlj”^ ones 
available in the literature. It is especiallj'^ 
interesting since the clinical diagnosis 
could be made before operation from the 
location of the cj'^st, and from the unusual 
roentgenologic findings. 

CASE REPORT 

M. B., a white girl, aged 5 years, was admitted 
to Gouverneur Hospital on December 8, 1938. 
According to the father’s description, one week 
prior to her admission he had observed that 
the child’s skin became yellow and that the 
child passed red urine. Four days later, the 
child vomited twice; two days after that 
the patient complained of abdominal pain in 
the region of the epigastrium. 

The historj’’ of the patient’s earlj^ infancy 
was negative. At 2^4 years, the child had had 
measles followed shortly thereafter by whoop- 
ing cough. At 3 j'ears of age pneumonia was 
contracted. Four years prior to the present 
admission, a hemangioma had been removed 
from the region of the patient’s left calf at 
Gouverneur Hospital. Two years later the child 
was operated upon at another hospital, when 


a cavernous hemangioma was partiallj’' e.\'cised 
from the lateral surface of the left thigh. It is 
interesting to note that one j^ear previous to 
her present admission, roentgenograms of her 
extremities and chest were taken but none of 
her abdomen, therefore, her described con- 
dition remained unknown until abdominal 
symptoms appeared. The site of the operation 
became infected and responded sluggishly to 
treatment. 

The family history was negative. Father, 
mother and two siblings were living and well. 

Phj’^sical e.xamination revealed the following 
pertinent findings: The patient was a well- 
nourished, white girl who was bung in bed in 
no apparent distress. Her eyes showed an icteric 
tinge to the sclera. The mucous membranes of 
the nose were injected. The ears were negative. 
Her neck showed no lymphadenopath}’'. Heart 
and lungs were normal. Abdominal examination 
revealed a soft, non-tender abdomen. The liver 
margin was palpable 2^ fingers below the 
costal margin at the right mammarj’’ line. The 
edge of the liver was smooth, and not tender. 
Neither spleen nor other masses were palpable. 
There was a small healed scar at the left side 
of the lower abdomen. Near the interrectal 
cleft, there was a hemangioma measuring about 
X I cm. A small pedunculated skin tag 
was located near the anus. In addition, there 
were man3'' other hemangiomas ranging m size 
from a pinhead to 34 ^rn. mosth’’ on the left 
lower e.xtremlties, but also sparselj^ scattered 
over the other e.xtremities and the bod}’. 
Genitalia and rectum were negative. The ex- 
tensor surfaces of the elbows and knees showed 
patches of psoriasis. A healed scar was present 
on the lateral aspect of the left leg. 

The admission diagnosis was: (i) acute 
catarrhal jaundice; (2) multiple hemangiomas; 
and (3) psoriasis. 


From the Dep.irtment of Surgcrv, Gouverneur Hospital. 
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Routine flat plate examination of the abdo- large mass in the left side of the abdomen was 
men revealed a large circumscribed shadow in found to be located outside the colonic tract, 
the left iliac region, measuring about 7) o X 9^ 2 (Fig. 5.) An attempted pneumoperitoneum 



Fig. 1. Flat plate of abdomen. The calcified 
deposits in the cyst wall clearly outline 
the cyst situated in the left lower quadrant 
of the abdomen. 


Fig. 2. Flat plate of abdomen; lateral view. 
The situation of the cyst in this view sug- 
gests its retroperitoneal location. 


cm., situated rather posteriorly in the abdomen. 
(Fig. I.) A side view showed the same at the 
posterior abdominal wall. (Fig. 2.) 

An intravenous urogram was done to deter- 
mine the association between the cystic mass 
and the urinary tract. (Fig. 3.) Both kidneys 
showed normal function. The pelves and 
calyces of both kidneys were completely filled 
in outline with no dilatation. The urographic 
studies showed the presence of a large cystic 
mass in relation to and apparently causing 
dilatation of the left ureter. The lack of 
mobility of the mass, its location and relation- 
ship to the ureter suggested that it was situated 
retroperitoneally. The right ureter and bladder 
were normal. Retrograde pyelography (Fig. 4) 
confirmed these findings and established the 
fact that both kidneys were normal in size, 
shape and position. 

A barium enema examination showed the 
colon to be completely filled from the rectum 
to the cecum with no defect in outline. The 


examination contributed little towards the 
further difi'erentiation of the mass. Examina- 
tion of the chest and long bones was radio- 
graphically negative. 

It is interesting to note that repeated ab- 
dominal examination over a period of several 
weeks and by many examiners failed to reveal 
a palpable mass, although the presence of this 
mass had been thoroughly demonstrated 
radiographically. However, shortly after ether 
anesthesia was employed for retrograde pye- 
lography, the mass could be felt definitely. 
Clinically, the mass at this time was reported 
as cystic located on the left side of the abdomen, 
the upper pole of which measured about 5 cm. 
below the left costal margin and the lower pole 
about 3 cm. above the anterior superior spine. 
Two days after the anesthesia had been admin- 
istered, the mass was no longer discernible on 
palpation. 

Laboratorj-- studies were replete with nega- 
tive findings. Urine examinations were re- 
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findings were; N.P.N. aS, sugar too. icteric ’I'lie wall of the cyst was perforated during 
inclc.v 8, cholesterol i3(), cholesterol esters 03. the dissection of the upper pole from the fatty 
total protein 6.(> per cent, albumin 3.3 per cent, capsule of the kidney. A strand of fibrous 
globulin 3.6 per cent. tissue was noted attached to the upper pole 

To avoid complications, it was i)elie\ed that which ran behind the kidney and extended 
surgical remosal of the mass was indic.'ited. upward, in the kidney space toward the left 
Operation. The abdomen was opened crus of the diaphragm. Upon opening this 
through a left external rectus incision. 'Ffie cyst strami of fibrous tissue, a cavity with a lining 
was easily identified as it presented internal to resembling the wall of the larger cystic cavity 
the descending colon and protruded well into was found. With the probe in place the fibrous 
the abdominal cavity. An incision into the tract was dissected out up to and behind the 
peritoneum was made parallel to the external crus of the diaphragm where it ended near the 
Irordcr of the descending colon. The colon was twelfth dorsal vertebra. (Figs. 6, " and 8.) 
dissected medially exposing the fibrous coat of Repair of the opening in the posterior perito- 
thc cyst. (Fig. 6.) Blunt enucleation of the cyst ncum was performed, which replaced the 
could not be done because of the fibrous attach- descending colon. A drain was inserted through 
ment to the retroperitoneal structures. A care- the lower angle of the wound into the kidney 
ful dissection of the cyst was made during space, 

which it was freed from the ureter which ran The postoperative course was uneventful, 
across the anteromedial surface. The quadratiis Follow-up examination showed the child appar- 
lumborum and psoas muscles were blended on ently well. (Fig. 9.) 
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DISCUSSION 

In this retroperitoneal' multilocular cyst 
with calcification the cavities were not in 
direct communication. The cystic material 
resembled a seromucinous substance and 
only the larger cyst was walled with exten- 
sive calcareous deposit. Goedel’s^ post- 
mortem finding in a man of 20 is very 
interesting as it bears some relation to our 
case. In this case there was a multilocular 
chylangioma of the mesentery of the 
hepatic flexure, intraperitoneally and retro- 
peritoneally. The latter was located behind 
the ascending colon in the angle between 
the vertebral column, right kidney and 
liver. The evst showed endothelial lining 
surrounded by proliferating connective 
tissue stroma. In some of the old, thick- 
walled cysts the endothelium had entirely 
disappeared, and there remained onl}’^ 
calcified detritus. It is supposed that 
younger, thin-walled cysts are lined with 
endothelium, and its absence may be ex- 
plained by the fact that the endothelium, in 
time, undergoes hyaline and fatty de- 
generation and is absent in cysts of long 
duration. 

Smoler- noted that the presence and 
absence of endothelial lining of the cyst 
wall are reported by equal numbers of 
authors. In all cases there seems to have 
been a lining of the lymph spaces within 
the cyst wall proper. Whether these cysts 
develop from varicosities of the preformed 
lymph vessels, or should be classed as new 
growths or retention cj^sts, is a matter still 
under discussion. 

The second report that is related to this 
case is that of Swartley.^ This concerned a 
girl, 7 years of age, with a mesenteric cyst 
of the ileum the size of a grapefruit. The 
wall showed three layers: inner serous, 
middle museular and a thick fibrous en- 
velope undergoing caleareous ehanges. 

Etiology. Retroperitoneal cysts are be- 
lieved to develop from the congenital 
remnant in the mesentery or retroperi- 
toneal space of the Wolffian and Mullerian 
ducts or from the vitelline ducts in connec- 
tion with Meckel’s diverticulum. Such 


cj^sts are found in all ages but more fre- 
quently in young females. Hadley* states 
that cysts are formed as a result of the 




Fig. 5. Barium enema e.'camination. Tlie cyst is 
demonstrated to be a\tracoIonic and to lie 
medial to the descending colon. 


abnormal development of the primitive 
lymph sac. According to Dowd:“ “Chylous 
cysts are really pre-formed eysts situated 
in sueh close relation to the lacteals that 
chyle has been effused into them and that 
they are really embryonie in origin, in 
structure similar to ovarian and parovarian 
eysts.” Cysts may also originate in degen- 
erated lymph-nodes as is occasionally ob- 
served elsewhere in the body. (Rokitansky, 
Virchow.) The lymphatic and chyle cyst 
may also develop under eertain eircum- 
stanees as a result of obstruction in the 
retroperitoneal lymph system. This, how- 
ever, must be rare because of the collateral 
circulation (Cerster).® 

Locatioji. These cysts may be located 
anywhere in the mesentery of the small or 
large bowel or in the omentum. Retroperi- 
toneally they are more frequent at the right 
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Fig. 6. The operative approach, appearance and location of the c\st. 



Fig. 7. Gross specimen. The cj’st, « hich had 
been opened before this photograph %%as 
taken, has been folded back and reshaped 
to simulate its original shape and size at 
operation. 


Fig. 8. Gross specimen. The cyst has been 
opened and flattened out. The white areas 
are calcific deposits in a wide varietj' of 
size ranging from minute deposits to cal- 
cified plaques inch in diameter. 
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or left lo^ver quadrant of the abdomen but 
may be found at any other location of the 
posterior retroperitoneal space. 

Classification and Origin. The retro- 
peritoneal cysts are classified according to 
Hanfield- Jones" as urogenital, mesocolic, 
inclusion, lymphatic, traumatic, blood 
and parasitic retroperitoneal cysts. Lahey* 
groups the mesenteric, omental and retro- 
peritoneal cysts together as retroperitoneal 
cysts since they are all merely an anterior 
extension or inclusion of the originally 
retroperitoneal structure. This, of course, 
may be true for the cysts of congenital 
origin, but we cannot accept this classifica- 
tion for all mesenteric and omental cysts as 
some of them may be formed later in adult 
life by obstruction of chylous, lymphatic 
ducts, traumatic blood cysts, or by para- 
sites, etc. Therefore, the designation of 
omental and mesenteric cysts is justified in 
contrast to retroperitoneal cysts. 

All these evsts according to Movnihan^ 
may be: (i) serous, (2) chyle, (3) hydatid, 
(4) blood, (5) dermoid and (6) malignant 
retroperitoneal cysts. 

The retroperitoneal chylous cysts are 
actually cystic lymphangiomas. They are 
unilocular or multilocular. Generally they 
contain chylous, milky, mucinous, sero- 
sanguinous, bloody or straw-colored fluid. 
Dermoid cysts contain sebaceous material, 
hair or teratoid tissue. The cysts are thin 
or thick-walled tumors, usually benign. 
^^'arfIeld*'’ found malisnancv in less than 

w % 

I per cent. Malignant cystic tumors are 
usually sarcomas. 

Some such cysts may be dift'erentiated 
also by the naked eye, e.g., the urogenital 
cysts are bluish, thin-walled, single cysts 
containing clear serous fluid and are 
situated near the kidney. One of the r’arie- 
ties of the urogenital cyst is the fimbriated 
Mullerian cyst. The mesocolic cyst, accord- 
ing to Hanfield-Jones," is formed during the 
rotation of the colon between the mesen- 
tery and parietal peritoneum. Among the 
inclusion cysts, the dermoid and the 
teratomatous cysts are rare and do not 
differ from similar cysts found elsewhere in 


the organism. In parasitic cysts usually 
echinococci have been observed. The omen- 
tal, mesenteric and retroperitoneal cysts 



Fig. o. Postoperative flat pKate of the abdomen. 


are not common findings. There are about 
550 cases reported in available literature, 
but one may assume that many such find- 
ings remain unreported. However, accord- 
ing to Dr. Gerster, the most careful search 
in the literature reveals only sixteen or 
eighteen retroperitoneal cysts. Therefore, 
ours may be considered as the nineteenth, 
and the third in which calcification was 
noted. 

Pathology oj Specimen iri Reported Case. 
According to the pathologist. Dr. M. 
Kopel, the gross specimen consisted of a 
cystic mass measuring about 5X5X6 
cm. which had been opened and flattened 
out. The wall of the cyst was 2 mm. thick 
and contained many irregular patches of 
calcified tissue. (Fig. 8.) The surface of the 
cyst was fibrous, hemorrhagic, discolored 
and showed some dilated blood vessels. In 
some areas the lining was rough and had 
the appearance of squamous epithelial 
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tissue. Microscopic examination showed 
that the cyst wall was composed of dense 
fibrous tissue which in some areas was 
calcified. Thickened blood vessels were 
present; in some areas the lining of the cj^st 
consisted of a calcified plaque. In others, 
small papillary projections were seen lining 
the cyst. No definite epithelial layer was 
seen, however. The pathologist’s diagnosis 
was: retroperitoneal, multilocular, calcified 
cyst. 

Symptomatology. Reviewing the find- 
ings of Moynihan,® Peterson,” Berger'- 
and others, one maj' admit that many such 
cysts cause no symptoms whatever. This 
may be the case when they are smaff with 
insidious development manifesting only 
undefined abdominal complaints, which 
may not interfere with the function of the 
abdominal organs. Many, however, are 
admitted to the hospital as acute surgical 
subjects. In such patients the pain is more 
or less acute, sometimes localized, and 
radiates to the groins, thighs or flank. But, 
according to Berger” and Rokitansky, in 
the majority of cases pain failed to localize. 
Nausea and vomiting and other signs of 
intestinal obstruction or peritonitis are 
present after the cyst has been ruptured or 
torsion has occurred. Retroperitoneal cysts 
with a chronic course produce only occa- 
sional abdominal pain and indigestion 
beside the physical findings of the tumor 
present. Rapid emaciation was noted by 
Mojmihan® and marked loss of weight by 
Berger and Rothenberg.” The variation of 
symptoms may be explained by the loca- 
tion and size of the tumor mass, which is 
palpable in about 75 per cent of the pa- 
tients. Abdominal tenderness on examina- 
tion is frequently present. Percussion may 
give information with characteristic dull- 
ness over the mass, surrounded by an area 
of resonance. The presence of albuminuria 
was noted in 50 per cent of the patients bj’^ 
Berger.^- X-ray findings are of great diag- 
nostic value, as illustrated by our reported 
case. Gerster® reported a retroperitoneal 
chyle cyst also visible on x-ray; he pointed 
out that the higher calcium content of the 


cystic fluid may have accentuated the 
visibility of the cyst. 

Differential Diagnosis. A clinical diag- 
nosis has been made only exceptionally. 
These cysts escape attention because of 
their rarity or the fact that thej" are masked 
by an acute condition. They are frequently 
diagnosed as ovarian cyst, cyst of the 
kldnej^ abdominal tumor such as that of 
the kidney, liver, gall-bladder, spleen or 
pelvic tumor, also as cyst of the urachus, 
pancreas or cold abscess. Space does not 
permit a detailed discussion, but it seems 
to be a good plan to have a sj'stemic x-ray 
examination to aid in the diagnosis. To 
reach a fairfy accurate diagnosis the 
elimination of urogenital and gastrointes- 
tinal pathology is a prerequisite. 

Complications and Treatment. Such cysts 
after reaching sufficient size (2 to 4 inches 
in diameter) may compress adjacent intes- 
tinal loops, thus causing partial or total 
obstruction. Peritonitis may occur from 
rupture or torsion of the cyst. Compression 
of the ureter may cause hydronephrosis. 

Treatment. The treatment is surgical. 
Complete enucleation is often possible 
when the line of cleavage has been found 
and followed. If complete excision is not 
feasible under the circumstances, simple 
incision of the cyst followed bj* drainage or 
marsupialization has been recommended. 
Well-planned, but not too extensive sur- 
gery prevents postoperative complications. 
Recovery is usually smooth as it was m 
our case; however, prognosis depends, as 
Gerster® pointed out, on the patient’s gen- 
eral condition at the time of the operation 
and on the mechanieal ease or difficulty of 
removal or marsupialization. 

SUMMARY 

A case of retroperitoneal, multilocular, 
calcified, ch3dangioma C3'st in a girl of 
5 3'ears is presented as an unusual finding, 
inasmuch as the preoperative diagnosis 
could be made with the help of S3^stematic 
roentgenograms. Operation was followed 
b3^ uncomplicated recover3^ This case is 
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comparable to only two other reports in the 
literature. 
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PRIMARY NONEPITHELIAL TUMORS OF THE STOMACH- 


K. Y. Yardumian, m.d. and L B. Swickley, IvI.d. 

PITTSBURGH, PENNSYLVANIA 


T here has been a general belief that 
nonepithelial tumors of the stomach 
are rare and discovered onl}* inci- 
dentally at the autopsj’ table. This may be 
due partly to the fact that all the cases are 
not recorded in the literature. Although 
some of these tumors ma^^ be sj'mptomless 
and escape a clinical diagnosis, the major- 
ity can be diagnosed clinically and earl}’ 
surgical intervention may give good results. 

In a brief review of the literature of the 
last ten years covering gastric tumors other 
than carcinoma, we found the majority of 
such cases on record in foreign literature. 
Individual case reports are found with an 
occasional multiple report. These cases 
consist of both benign and malignant types 
of tumors. Under benign such growths as 
leiomyoma, fibroma, neurinoma, dermoid 
and adenomyoma are found. The malig- 
nant group is classified as leiomyosarcoma, 
fibrosarcoma and lymphosarcoma. 

In an e.\:tensive review of the literature 
on leiomyoma of the stomach by Conway,- 
in 1936, he found fifty-sl.Y authentic cases 
of leiomyoma and added two of his own 
cases. In 1933, Edward and Wright® in 
their review found thirty-eight cases of 
leiomyosarcoma. Since that date we found 
twenty-two additional cases in the litera- 
ture including three of our own cases, 
bringing the total up to sixty. 

The most recent studies made by 
Taylor,® in 1939, show 152 cases of 
primary lymphosarcoma which includes 
five of his cases. From his statistical 
analysis he concludes that 40 to 50 per cent 
of all gastric sarcomas are lymphoid in 
origin, and that sarcomas form i to 2 per 
cent of all gastric neoplasma. 

Primary lymphosarcoma of the stomach 
mav originate from any lymphatic tissue of 
that organ, such for example, as from the 


submucosa lymph follicles. Pack and Mc- 
Neer“ classified these into four types 
grossly: (i) polypoid, (2) ulcerative, (3) 
multinodular and (4) diffuse infiltrative; 
and histologicall}' into two types: reticulum 
cell type and lymphocytic type. 

In an analysis of all types of gastric 
tumors recorded at this hospital in the last 
ten years, excluding cases not confirmed by 
histological studies, we find a total of 122. 
Of this number 115 were carcinomas of 
various classifications, two benign epi- 
thelial tumors and five nonepithelial tu- 
mors. Nonepithelial tumors, therefore, 
show a little over 4 per cent of the total. 

We are not concerned at this time with 
tumors originating from the mucosa of the 
stomach, but desire to discuss noncancer- 
ous tumors of the stomach. Two of the five 
cases of tumors were reported in 1935** 
Both were operated on at that same time. 
It is interesting to note from a recent 
communication with the surgeon that both 
of the patients are free from localized 
recurrence or metastases after fn’e years. 
Besides these two already recorded we 
would like to add three more cases of non- 
epithelial tumors of the stomach: 

C.\SE REPORTS 

Case i. P. DeR, age fifty, a white, male 
Italian was admitted to the hospital, August 28, 
1937, complaining of cough of about three 
months’ duration, hemoptysis and weakness. 
With the onset of cough and hemoptysis, the 
patient noticed progressiveh’ increasing weak- 
ness, dj’spnea and night sweats. Prior to this 
time he had no complaints. His appetite was 
always good. There was no nausea or vomiting, 
diarrhea or melana. He admitted occasional 
constipation. For three daj's prior to admission 
he noticed a marked weakness of his left arm. 
His past histoty and famih’ history verc 
negative. 


' From the Department of P.itliolojrv, Isaac K.iufman Foundation, Montefiore Hospital, Pittsburgh, Pcnnsyhai 
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Examination revealed a well developed, well liver and spleen was not palpable. No tender- 
nourished, white adult male with marked pallor ness was present. There was edema of the right 
and a slight greenish-yellow tinge to the skin, hand and paralysis of the right arm. Lymph 



Fig. I. Case i. Stomach and duodenum open, showing multiple sub- 
mucosal neoplasm extending down to tlie jejunum. 



Me was perspiring profusely, had a moist 
cough, and pulse of 120, respirations 42 and 
temperature i03°c. 

A small nodule was palpable in the left 
cervical region, one over the left anterior chest 
and in the right upper quadrant of the abdo- 
men. His heart was enlarged to percussion with 
a soft systolic murmer at the apex. There was 
impaired resonance of both lungs posteriorly 
more marked on the right side; numerous moist 
musical rales throughout the lung fields. Breath 
sounds were diminished on the right side. The 
abdomen was soft, rounded and distended. The 


nodes were palpable in the left axilla; few 
mesenteric nodes were palpable; also inguinal 
and left cervical. Y-raj" showed a marked in- 
crease in the size of the liver and an increased 
density in the middle portion of each lung, 
suggesting the possibility of an Infiltration or 
of an infarction. 

Laboratory findings showed hemoglobin of 
21 per cent, red blood count of 1,440,000, white 
blood count of 21,150, poNmorphonuclears 92 
per cent and h-mphoc3i;es 8 per cent. Impres- 
sions: malignancy of lung, acid fast infection, 
blood dyscrasia with profound anemia and pos- 
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Fig. 4 . 
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Ftc. 3. Case i. Showing circumscribed tumor separated from mucosa 
of the stomach by muscularis mucosa; hematoxylin and cosin 
stain; iow power 100 X. 

Fig. 4. Highlj- undifferentiated cells, pleomorphic, hypcrchromatic 
and numerous mitotic figures (leiomyosarcoma^; hematoxylin and 
cosin stain; high posver 400 X. 

Fig. 5. Case i. Metastasis to the myocardium; low power 100 X. 
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sible lues before .v-ray; after .v-ray the possibili- 
ties of endocarditis with infarcts and mural 
thrombus Avere added. While being prepared for 


showing necrotic center and evidence of 
hemorrhage. 

There were no gross evidences of metastases 



Fig. 6. Case u. Showing the tumor Fig. 7. Case ii. Cross section of the tumor; note 
and small portion of tlic stomach the encapsulation to the tumor, 

wall. 



transfusion, the patient expired, and autopsy 
was performed. 

The gross anatomical findings showed blood- 
tinged fluid in the peritoneal cavity and numer- 
ous pinkish-grey nodules on the omentum. The 
largest one was 2 cm. in diameter. The stomach 
showed multiple soft masses protruding into 
the lumen, located at the greater curvature 
extending all the way down into the duodenum. 
The largest tumor measured 6 bj" 5 by 3 cm. 


to the liver, spleen, pancreas, kidneys and 
adrenals. The left pleural cavity showed a small 
amount of hemorrhagic fluid. The upper lobe of 
the left lung was fixed to the chest wall. Two 
small nodules found at the junction of the upper 
and lower lobes extending into the lung were 
soft, pinkish-grey in color and grossly resembled 
those found in the stomach. 

The peribronchial lymph nodes were slightly 
enlarged. The heart was markedly enlarged and 
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the pericardium contained a moderate amount tumor showed well defined mucosa, submucosa 
of blood-tinged fluid. On sectioning, the m^'o- and muscularis mucosa. The tumor was appar- 
cardium the normal musculature was found entl3' originating from the muscular laj'crs. The 



Fig. 9. Showing the tumor with well difTerentiated bundles 
of smooth muscle fibers forming whorls (leiomyomaj; 
hematoxylin and eosin stain; high power 400 X. 



Fig. 10. Case iii. Showing the resected Fig. ii. Case m. Stomach opened. Infil- 
stomach with extensive neoplasm. trating type of a tumor inx-olving all the 

layers of the stomach. 


partialh' replaced b\' a pinkish-grey, soft tumor ceils were multiform, poorJj- differentiated and 
mass protruding into the left ventricular had hj-perchromatic nuclei and numerous 
chamber also invading the papillart' muscles mitotic figures. The majoritx’ of the cells were 
and chorda tendina of the mitral vaK'e. The spindle-shaped resembling that of smooth 
right side of the heart showed similar infiltra- muscle cells; others were multinucleatcd and 
tion of the septum and the anterior wall of the single nucleated giant cells, 
right ventricle. The auricles, pulmonarx- and Sections from the heart, lungs, and omentum 
aortic valves were free from mctastascs. .Micro- showed identical tumor cells that were found in 
scopical studv of the sections of the stomach the original tumor of the stomach. The ding- 
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nosis ^Yas leiomyosarcoma of tl\c stomach and 
duodenum with mctastases to the heart, lung 
and the omentum. 


enough to keep the patient awake at night. 
Bowels which had been regular up to six weeks 
before, became constipated and daily enemas 


Fig, 12 . 



Fig. 12. Case in. Round cell type of sarcoma infiltrating tiic mucosa; 

note tile glands intact; low power loo X. 

Fig. 13. Gise in. Note the type of cells generally uniform, hyper- 
chromatic nuclei and mitosis is seen (lymphosarcoma reticulum 
type). 


C.\SE 11. Mrs. G. R., aged seventy, para i6, 
was admitted to the hospital on August 31, 
1940, complaining of midabdominal cramps and 
burning, profuse vomiting, weakness and ano- 
rexia. These sj'inptonis began four weeks prior 
to admission and on one occasion emesis con- 
tained bright red blood. The epigastric pain 
had no characteristic radiation and was severe 


were productive of a dark black stool. The 
patient lost twenty pounds in six weeks and 
weakness became rather marked. No jaundice 
was noticed at any time. 

The patient had attended the out-patient 
department since 1930 with similar complaints 
except for the absence of bloody vomitus and 
tarry stools. Physical examination at the time 
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was negative except for severe tenderness over 
the gallbladder region. The laboratory report 
showed hemoglobin 70 per cent; red blood 
count 4,100,000; white blood count 8,400; and 
urinal3"sis, Wassermann and Kahn tests were 
negative. Gastric analj’sis showed an ach^dia 
with a faint trace of blood. The gastrointestinal 
series and cholecj^stogram showed no lesion 
which could be a basis for sj'mptoms. An 
abdominal support was prescribed for a 
pendulous abdomen and sj'-mptoms were re- 
lieved. Since the onset patient returned to the 
clinic about four to five times a 3'ear and 
presented various other complaints such as 
headache, ner^musness and vertigo, none of 
which could be related to gastrointestinal sys- 
tem. There were intermittent recurrences of 
original complaints but these were of a mild 
nature. Diarrhea started about one 3"ear after 
her visit, alternated with constipation and at 
times was rather severe. For one year before the 
onset of present S3’^mptoms the patient felt 
fairl3’- well. Other incidents in her postmedical 
history were tonsillectomy in 1916, thyroidec- 
tom3’- in 1917 and laparotomy in 1919 for some 
unknown reason. 

Ph3'-sical e.xamination on admission showed 
deep tenderness o\'er the epigastrium and to a 
lesser extent o’i^er left half of abdomen. No 
masses were palpable and peristalsis was active. 
Left lobe of th3'Toid was uniform^ enlarged 
with no nodules present. Heart and lungs were 
negative. Blood pressure was 134/80. T.P.R. 
normal; hemoglobin 70 per cent; red blood 
count 4,380,000; white blood count 7,454; and 
urinal3-sis negative. 

The gastrointestinal series showed a rather 
extensive filling defect of the middle and distal 
portion of stomach. A^-ra3’' diagnosis was that of 
a large neoplasm, probabl3^ carcinoma. The 
value of surger3’^ was difficult to estimate due to 
e.\tensive involvement but a laparotom3'- was 
decided upon for subtotal gasterectom3'^ or 
palliative gastroenterom3% Eight da3's after 
admission during which time epigastric pain, 
anore.xia, and severe tenderness continued, she 
developed a chill and ran a temperature of 
ioi.2°c. Ph3'sical examination showed impaired 
breathing and .v-ra3' showed a pneumonic 
process in lungs, temperature receded in three 
da3-s arid eleven da3"s after pneumonitis. 

The patient was operated upon. A large mass 
about the size of a baseball was felt within the 
stomach attached to the lesser curs'ature bt' a 
broad base causing an intussusception. Due to 


sudden increase in pulse rate of subtotal 
gastrectom3" could not be performed and in- 
stead the tumor was excised from the stomach 
wall and the opening closed. No metastatic 
nodules could be found. Blood transfusion 
and intravenous glucose were given during 
operation. 

PostoperatiN'e convalescence was entireK 
uner’entful and the patient was discharged 
si.xteen da3'’S after operation feeling fine. 

The excised tumor measured 12 b3' 10 b3' 5 
cm. One surface was covered b3' mucous mem- 
brane, the opposite side b3" a serous covering 
well encapsulated. There was an ulcer in the 
center of the mucous membrane with an in- 
verted margin measuring 3 b3' i b3’^ 2 cm. On 
sectioning, it was firm and solid in consistency, 
friable and pinkish-gre3' in color. 

Microsections of the tumor showed a well 
defined gastric mucosa. The glands were lined 
b3’' high columnar epithelium and goblet cells. 
The muscularis mucosa showed definite de- 
marcation from the tumor mass which occupied 
the muscular Ia3'er of the stomach. The muscle 
fibers ran in all directions. The cells were well 
differentiated and mature in t3'pe. The3' were 
uniform in size and staining characteristics. No 
evidence of malignant degeneration was pres- 
ent. Pathological diagnosis of leiom3'oma of 
stomach was made. 

Case m. A fift3'-three 3'ear old white female 
was admitted to the serrfice of Dr. H. Franken- 
stein, on October 2, 1939, complaining of 
abdominal pain for a period of sLx months. 
Most of her pain was in the epigastric area and 
radiated through her back. She also complained 
of anorexia, vomiting, constipation, black tarry 
stools and some d3'spnea on exertion. Tliere 
were no chills, fever or jaundice. She lost 
twent3'-eight pounds in six weeks. 

On examination the abdominal wall was 


flaccid and a mass was palpable in the right 
upper quadrant just below the right costal 
margin. It was fixed, nodular and adherent to 
the surrounding structures. The remainder of 
the ph3'sical e.xamination was negative. T.P.R- 
are in normal limits. 

The patient had several attacks of emesis all 
of which were coffee-ground in nature. The 
urine was negative, hemoglobin 49 per cent; 
red blood count 2,770,000; white blood count 
6,650. The gastric contents were positive for 
occult blood and negative for free HCl. The 


Wassermann and Kahn tests were negative. 


blood sugar 95 and N.P.N. 29. 
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A'-rajf showed a delect at the p^'^loric end of 
the stomach. Following three transfusions a 
subtotal gastrectomj'^ was performed on October 
12. There were a few regional lymph nodes 
involved but the liver showed no metastases. 

The resected portion of the stomach pre- 
sented a large tumor mass of stonj'^ hardness 
involving the anterior surface and greater 
curvature of the stomach. It measured 9 bj'^ 
9 by 4 cm. and on sectioning presented marked 
librosis. Near the distal portion was a papillary 
growth about 1.5 cm. in diameter which was 
markedly injected, soft and friable. Around this 
mass there were numerous small similar grovlihs 
with' ulceration. On sectioning, the mass was 
stony hard, gritty and showed some degenera- 
tion. Following the study of microscopic sec- 
tions, the diagnosis of round cell sarcoma 
(lymphosarcoma) was made. 

The immediate postoperative course was 
good. Temperature not going above 99.8°c. 
She received deep .v-ray therapy to the gastric 
area on October 28, for thirty-five minutes, 
October 30, forty-one minutes and November i, 
thirty-nine minutes. She improved and was 
discharged November 5, 1939. 

The patient was readmitted on December 26, 
1939 complaining of pernicious vomiting, weak- 
ness and pains in her back. 

A gastroscopy showed the gastroenterostomy 
opening to be adequate. She continued to vomit 
persistentlj" for days and expired on February 
18, 1940. No permission was obtained for 
autopsy. 

DISCUSSION 

Myosarcomas of the stomach usually 
arise from the curvatures and often project 
into the peritoneum as solitary solid or 
cystic tumors and may attain an enormous 
size. The majority are single but occasion- 
ally they are multiple in origin as in our 
cases. They very seldom occur near the 
pylorus and obstruction is, therefore, 
uncommon. 

Leiomyoma and leiomyosarcomas of the 
stomach have been divided into three 
types: the extragastric, the intragastric or 
submucosal and, thirdly, the infiltrating or 
mucosal variety. The extragastric is the 
type most frequentl}' observed. They are 
generally' well encapsulated, well outlined 
and circumscribed, giving the appearance 


of an innocent tumor. Adetastases are not 
common. The mucosa is usually free from 
infiltrating tissue and can be easily shelled 
off, while in lymphomatous growths infil- 
tration of the mucosa is fairly common. 
Ulceration and perforation throughout the 
mucosa occurs in many of the cases, causing 
the most common sj^mptom — hemorrhage 
— with its resultant anemia. The margins 
of the ulcer are usually inverted in contrast 
to carcinomatous ulcers whose edges are 
everted. Various forms of degenerative 
changes with cyst formation frequently 
occur. 

The histological structure of leiomj^osar- 
conia varies: sometimes the cells are dis- 
tinctly muscular in tj^pe; in other cases the 
predominant cell may be the large spindle 
variety, while in still others there is a mix- 
ture of both. Determination of the origin 
of the tumor depends upon the predominat- 
ing cell type. At times this is fairly simple 
and definite, while at others it is doubtful 
because of the marked cellular anaplasia 
present. 

In several cases on record, the tissue 
diagnosis was not conclusive, the opin- 
ions of various pathologists being widely 
divergent. 

Some of the tumors were diagnosed as 
cellular carcinoma, but in subsequent 
examinations the diagnosis was changed to 
sarcoma. The consensus of opinion at this 
time is that most of the spindle cell tumors 
originate from the muscle layers of the 
stomach and that they are a well defined 
group resembling myosarcoma of the 
uterus. It is doubtful that all cases grouped 
as lymphosarcoma of the stomach actually 
originate primarily in the stomach. It is 
more reasonable to assume that some of 
these cases are simply a local manifestation 
of a general disease, such as Hodgkin’s 
disease, or arise secondarily from a distant 
primary focus. 

SUMMARY 

I. Of all types of primary gastric tumors 
diagnosed histopathologically in this hospi- 
tal within a period of ten years, there was a 
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total of 122. Five were nonepithelial tumors 
or a little over 4 per cent. 

2. Three out of five are still living and 
well after surgical intervention, two for a 
five-year period and in one, over a year has 
elapsed since operation. 

3. Two patients are dead, one with 
multiple leiomyosarcoma of the stomach 
and duodenum with metastasis to heart, 
lung and omentum. The second patient 
died of recurrent reticulum cell sarcoma of 
the stomach. No postmortem examination 
was available, therefore, no account of the 
extent of metastasis can be given. 

4. In leiomyosarcoma of the stomach, 
when diagnosed earlj' and before metas- 
tasis, total resection of the tumor with 
partial gastrectoni}- generally will give very 
good results. 

5. Nonepithelial tumors can occasionally 
be diagnosed grossly but final diagnosis 


must rest on microscopical studj' of the 
cellular elements. At times even micro- 
scopical studies are not conclusive espe- 
cially in borderline cases of cellular leio- 
myoma and sarcoma. 

6 . Surgerj"^ in lymphosarcomas usually 
is not as encouraging as in cases of 
leiomyosarcoma. 

We extend our thanks to Drs. T. Schubb, 

H. Frankenstein and H. Loikrec for their per- 
mission to utilize the available material of 
their cases. 
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F ISTULAE due to peptic ulceration are 
not uncommon. Most of them develop 
as complicating sequelae to surgical 
intervention in the treatment of chronic 
peptic ulcers. They are represented by the 
gastrojejunal or gastrojejunocolic fistulae. 
Corresponding to the increase of gastric 
surgery in the treatment of peptic ulcer, 
their number has increased manifold in the 
past three decades. 

In contrast to the above, the occurrence 
of spontaneous gastric fistulae, on the basis 
of a peptic ulcer, seems to be rather un- 
common. The literature contains only few 
references to fistulae between the stomach 
and other contiguous abdominal organs. 
Thus one finds only isolated reports of 
peptic ulcer causing fistulae into (a) the 
trans\-erse colon, (b) the duodenum, (c) the 
ileum, (d) the jejunum, (e) the gallbladder, 
(f) the common bile duct, (g) the pan- 
creatic duct, (h) the portal vein, (i) the 
renal pelvis, and (j) the spleen. A few in- 
stances of fistulae between the stomach 
and nonabdominal organs, as the heart 
(left ventricle), pericardium, lungs, pleural 
space, and skin, are also recorded.^ 

A perusal of the literature reveals that 
only very few cases of true gastroduodenal 
fistulae have been reported. Although met 
only infrequently, the awareness of such a 
condition is of obvious importance to those 
engaged in gastrointestinal practice. The 
following two cases are, therefore, reported: 

Cash: i. J. C., male, aged forty-six, entered 
the medical services of the Cook County Hospi- 
tal, complaining of intermittant abdominal pain 
of four years’ duration, and a loss of 20 pounds 
during the previous three months. He was 
quite well until about one year before when he 


first developed a pain in the left upper quadrant 
which radiated to the back. This distress oc- 
curred within three hours after meals, was quite 
sharp and was relieved bj' any kind of food and 
by vomiting. Alkalis were not taken. The pain 
would cease spontaneous^' within one-half to 
one hour, but the evening pain usuallj' per- 
sisted throughout the night, until he ate break- 
fast. There was no periodicitj' to the pain. In 
the past year the patient had vomited only 
four times and this had occurred at the height 
of the pain. No constipation or diarrhea has 
been associated with the condition. Lately 
anorexia, weakness and loss of weight became 
apparent. There were no other pertinent symp- 
toms. His past and family history were 
irrelevant. 

The physical c.xamination revealed a fairly 
well developed and fairly nourished individual, 
who was apparently in distress. His tempera- 
ture and respirations were within normal. The 
pulse was 96. The blood pressure, 120 sj’stolic 
over 78 diastolic. Increasing breath sounds and 
a suggestive pleural friction were noted over 
the right pulmonary base posteriorly. The heart 
findings were within normal limits. The ab- 
domen was slightly distended. There was a 
fullness in the epigastrium which seemed to 
move on respiration. Tenderness and resistance 
to palpation were present over that fullness. 
The liver was not felt. Other findings were 
essentially negative. 

The laboratory examination disclosed a free 
acidity of 60 and 45, and a total of 80 and 60 
degrees, respectively. There was no lactic acid. 
The stool showed no chemical blood. The 
Wassermann test was reported negative. 

In view of the above history and findings, 
the diagnosis of a peptic ulcer was made, al- 
though a malignant growth of the stomach was 
strongly considered. The patient felt well on a 
modified Sippy regimen. An .v-ray taken three 
days after entrance was reported as follows: 
“The pars media of the stomach act as a re- 


I-roin Cwk County HospitnI. Dcp.mmoiUs of .Medicine and Patiiology (Director Dr. W. Schiller), and the 
Department of .Medicine, College of Medicine, Universitj’ of Illinois. 
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tcntion pocket holding tlie barium as long as 
48 hours. The pyloric portion and duodenal 
bulb seem to open from the lesser curvature 



Fig. I, i. ,V-r.T\ sluminp tolwcco pouch- 

likc stomach with I.trgc gastric ulcer con- 
tinuous witli duodenum, a , gastric ulcer; 11, 
duodenum. 

of the stomach high up as if the patient ma\ 
have had a penetrating ulcer on the lesser 
curvature of the stomach which had perforated 
into the duodenum. The large pocket fills first 
and then the barium goes through the pylorus. 
There is an incisura opposite the duodenal 
bulb and there is a very definite (leek of barium, 
after 48 hours’ examination.” (Fig. i.) 

Because of the unusual findings, the patient 
was transferred to a surgical ward for an 
exploratory operation, which was performed by 
Dr. K. A. iMej'er. A large inflammatory mass 
was found along the lesser curvature of the 
stomach, which extended toward the antrum 
and first portion of the duodenum. A crater 
was palpated on the inner surface of the mass, 
which seemed to continue as a fistulous tract 
into the duodenum The operation was termi- 
nated with a posterior gastroenterostomy. 

The patient made an uneventful recovery 
and continued siTOptom-free on Sippy manage- 
ment. An .Y-raj" taken four weeks after the 
operation showed: “Small retention. Gastro- 
enterostomj’’ functioning well. Moderate amount 
of barium goes through the region of the per- 
forated ulcer.” After discharge from the 
hospital, the patient was referred to the 


Gastrointestinal Clinic. There he reported at 
various intervals, always feeling fine and show- 
ing a gain in weight while on a Sippj' regimen. 



Fio. 2. C.nsf II. A'-my of stom.ich showing I.nrgc 
penetrating ulcer; fKtuIous communication 
not «:een. 


Case ii. R. G., a white, fifty-four year old 
male, entered the medical services of the Cook 
County Hospital, complaining of abdominal 
pain and loss of weight, of about two months 
duration. He was apparently well until six 
months previously, when he first noted a po^' 
prandial fullness associated at times with 
abdominal distress. This continued for about 
three months, when he developed additional 
S3'mptoms of anorexia and weak spells. This 
fullness was best relieved bj' induced emesis. 
About two months before, he experienced lor 
the first time a lower abdominal pain which 
would occur two to three hours after meals. 
This pain, steadj' and burning, was relieved by 
vomiting, water and alkali, and aggravated bj 
acidic foods. In the past few da3'S, he had 
emeased a “coffee ground” material, and 
noted that his stools were black. He has lost 
weight progressivel3' since the onset of the first 
S3'mptoms, (a total of about 20 pounds in six 
months). 
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The only pertinent finding in his past history 
was the ancient occurrence of a “blind abscess” 
in the right lower portion of his abdomen 


acuteU ill. His temperature was 98.4 °f., pulse, 
56, and blood pressure 144 systolic over 94 
diastolic. The chest was phthisical with deep 


Fig. 3. Photograpli of postmortem specimen of stomach showing 
large penetrating ulcer (a) and the stoma of tiie spontaneous 
perforation of the duodenum (fourth portion) (u). 




Fig. 4. Microphotograph of section from raised edge of the large 
gastric ulcer sliowing (a) floor of ulcer and (b) overhanging edge. 
No malignant changes noted. 


which drained spontaneously through the 
rectum. There was no historj'' suggestive of 
previous gastrointestinal disturbance. The pa- 
tient smoked and drank moderateljL The 
family history was irrele\"ant. 

The physical examination revealed a well 
developed but poorly nourished individual, not 


supra- and infraclavicular fossae. There was a 
bronchial type of breathing in both apical 
areas, especiall}’’ in the right where a few 
clicking rales were heard. The heart was slight^’’ 
enlarged and the tones were distant. The 
peripheral vessels were sclerotic. The abdomen 
was scaphoid and slightly rigid in the upper 
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quadrants. The liver and spleen were not 
enlarged. The extremities and the reflexes 
were within normal. 



A. 


the stomach was considered the most probable 
diagnosis, although the possibility of a peptic 
ulcer was also entertained. The patient was put 




C. D. 

Fig. 5. Schem.'Jtic visualization of the shrinking of the lesser curvature with 
the .subsequent “snail-like” rolling in of the stomach. The arrows on n-D 
point to the shrunken area. 


The laboratory workup disclosed persistent 
chemical blood in the stool, a free acidity of 
40 degrees, a total of 5S degrees and no lactic 
acid. The hemoglobin was So per cent (Tall- 
quist); the red blood count 5,150,000 and the 
white blood count, 15,500. (The comparatively 
iiigh blood count was probably due to dehydra- 
tion with hcmoconccntration.j The urine 
examination was negative. .An .v-ray of the 
stomach showed a large constant niche on 
the lesser curvature of the pars media of the 
stomach. iFig. a. I 

Because of the relatively short history, the 
p.aticnt's ape and his cachexia, a carcinoma of 


on sedatives, antispasmodics and the “cream- 
alin drip” was instituted. In spite of careful 
and intensive management, including ahu 
intravenous fluids, the patient continued to go 
downhill, and e.vpired fix’c days after entrance 
to the hospital, shortly after a massive gastric 
hemorrhage. . 

At necropsy the main pathoiogx' was found 
in the abdominal cavity, which contained a 
small amount of a serosa npui nous fluid. Severa 
of the intestinal loops were adherent to each 
other by focal fibrous adhesions, and dense 
adhesions were formed between the po.sterior 
wall of the stomach and the neighboring viscera. 
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especially the distal third of the duodenum. 
The stomach and the intestines were markedly 
distended and contained a large amount of 
dark red liquid and coagulated blood. The 
mucosa of the stomach was injected, studded 
with many dark red pinpoint hemorrhagic 
areas, and was covered by a bloody mucoid 
material. The folds and rugae were fairly 
distinct. About 4^-^ cm. proximal to the 
pylorus and along the posterior aspect of the 
lesser curvature of the stomach was a large 
crater-like defect, 4 mm. in depth and 6 cm. 
in diameter, with moderatclj'^ indurated and 
undermined edges. The base was grayish tan 
and I cm. from the edge proximal to the 
pylorus were three open-mouthed vessels up 
to 2 mm. in size, which were filled with loose, 
clotted blood. Near the center of the crater 
was a 33'^ cm. defect through the muscularis 
and serosa of the stomach, which opened di- 
rectly into the fourth portion of the duodenum, 
forming a natural gastroenterostomy stoma 
which was functioning both ways. The margin 
of the ulcer nearest the pylorus for a distance 
of 2 mm. was raised to a height of about 4 mm. 
and was about 4 mm. wide. (Fig. 3.) This area 
was slightly firmer than the rest of the rolled 
margin. Five mm. distal to the large defect of 
the mucosa was a 15 by 10 mm. defect, which 
was very superficial. The duodenum and first 
portion of the jejunum were congested and dark 
purple red. The pancreas was slightly adherent 
to the stomach near the gastroduodenostomy. 
Its consistency was slightly increased and it 
weighed 50 Gins. On sectioning, it was light 
tan and uniformly lobulated. There was also 
a Meckel’s diverticulum which was 4 cm. in 
length. 

There were no other pertinent findings in 
either the abdominal or chest cavities. 

Microscopic section of the stomach through 
the ulcer showed the floor to consist of dense 
sclerosed connective tissue which had com- 
pletely substituted the muscularis propria. 
On the surface, the connective tissue gradually 
passed over into a layer of fibrinoid necrosis, 
of cellular granulation tissue and of callous 
tissue. At the edge, the necrotic zone extended 
beyond the reflection into the proximal part 
of the overhanging portion The muscularis 
also extended into the overhanging portion. 
There were round cell Infiltrations about some 
of the smaller vessels of the submucosa. The 
adjacent gastric mucosa was composed of 


tubular and slightlj’- tortuous glands, between 
which were found several plasma cells and some 
polymorphonuclear leukocytes. There was no 
evidence of malignanc3^ (Fig. 4.) 

SUMMARY AND CONCLUSIONS 

Two cases of noncarcinomatous, true 
gastroduodenal fistulae are reported and 
their pathogenesis discussed. 

Even though rare, such fistulae occur 
sufficiently often, as to make diagnosis 
difficult. 

The awareness of such a condition is not 
onl^^ of diagnostic interest but also of 
practical importance to the surgeon, who 
otherwise when confronted with it at a 
laparotomy might easilj^ diagnose it as a 
malignant, nonoperable mass. 

To the internist and roentgenologist, the 
knowledge of such an affection may be of 
diagnostic aid in cases which present a 
peculiar abnormality in the gastroduodenal 
region. 

Since there is no known way in which 
such a condition may be diagnosed clini- 
cally, the hope for a correct diagnosis rests 
unquestionably on the x-ray examination. 
In some cases, however, the last decision 
may have to be made by the surgeon. 
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REPORT OF TWO PATIENTS TREATED SUCCESSFULLY BY A ONE'STAGE PROCEDURE 
J. R. Phillips, m.d,, S. Israel, m.d. 

Visiting Surgeon, Memorial Hospital Visiting Surgeon, Memorial Hospital 

HOUSTON, TEXAS 
AND 

L. Knoepp, M.d. 

Visiting Surgeon, Hotel Dieu 
BEAUMONT, TEXAS 


M any patients with phar3'-ngoeso- 
phageal diverticula ha\'^e been oper- 
ated upon since the first successful 
case reported Von Bergmann in 1892. 
While the condition is a relativelj”^ uncom- 
mon one, there have been in recent years 
manj' comprehensive reports in this coun- 
trjf b}^ Judd, Lahe^f, and Babcock and bj”- 
Mojmihan, Billet, Diez, Gerlings and 
Godard abroad. Herniations of the mucosa 
and submucosa represent a tj^pe of pulsion 
diverticulum. The}’’ differ from the traction 
tj'pe in that the latter contains all laj^ers of 
the wall including the muscular layer. The 
traction t3^pe is more prevalent at the root 
of the lung where scar tissue from peri- 
bronchial l3TOph nodes exerts a pull on the 
coats of the esophagus. These traction 
diverticula rarel3^ require surgical inter- 
vention. The pulsion t3"pe is usuall3' found 
at the phar3'ngoesophageal junction poste- 
riorly, where there is frequently a congenital 
weakness of the diagonal fibers of the 
inferior constrictor muscle of the phar3"nx 
as it meets the circular muscle of the esoph- 
agus. hlost of these diverticula invari- 
abl3" present themselves toward the left 
side of the neck due to the proximit3' of the 
esophagus to that side at that level. 

Pulsion diverticula ma3- be relativel3' 
small but at times the3' reach considerable 
size. As their size increases, the3" gravitate 
along the vertebrae into the upper medi- 
astinum between the pretracheal and pre- 
vertebral Ia3'ers of fascia. The3' occur about 
four times more frequenth* in men than in 


women; moreover, the3' do not seem to 
attain similar magnitude in women as in 
men. The3’’ are rarel3' ever seen before the 
age of fift3' although the histor3' often 
suggests that the3’’ have been present for a 
considerable length of time. 

Usuall3' the patient does not seek surgi- 
cal relief until a great deal of difficult3' has 
been experienced in swallowing. Other 
S3'mptoms as regurgitation of food, gurgling 
noises, or even choking spells ma3' be 
prominent. The larger diverticula usuall3' 
lead to inanition and dehydration since the 
enlarging sac encroaches upon the normal 
lumen of the esophagus causing distortion 
of the latter passage. This fact can be 
appreciated b3f those who have examined 
these individuals endoscopicall3" in whom it 
becomes almost impossible to folIo^y the 
esophageal lumen even under direct vision. 
We call attention here to the dangers (ff 
bougienage for diagnostic purposes and 
reser^'e this procedure for those cases which 
require it as a postoperative maneuven 
Even here, perforation and resultant niedi- 
astinitis have been reported. We believe it 
advisable to have the patient swallow one 
end of a long silk thread some da3’S before 
esophagoscop3\ This string also facilitates 
introduction of a stomach tube for feeding 
purposes pre- or postoperativel3'. 

There are man3’^ advocates of a routine 
two-stage operation but we are impressed 
with a like number of one-stage operators 
who have never had mediastinitis as a com- 
plication. After reviewing the results 01 
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those ^Yith greatest experience, ve have 
concurred with the opinions of Judd and 
Harrington vho reserve the two-stage 



Fig. I. An oblique view of the partially filled 
diverticulum. 


procedure for those cases: (i) in which 
diverticula are large, (2) in which consider- 
able inflammatory reaction is found at 
operation on exposing the sac, (3) in which 
the patient does not represent a good surgi- 
cal risk, and (4) in which the sac extends 
into the mediastinum. 

In the two-stage procedure the sac is 
dissected from its bed and is brought up to 
the skin and sutured to the sternomastoid 
muscle as a first stage. About a week or ten 
days later when the tissues of the neck have 
become sealed oft' and ligation of the neck 
of the sac and its removal are carried out, 
there is very little danger from cellulitis and 
niediastinitis. However, in certain in- 
stances in which operation upon the neck 
has been carried out before, the planes of 
the neck are already sealed off by scar tis- 
sue; consequently, this danger is eliminated. 

In the individual in whom the diverticu- 
lum is small and the condition good, the 
operation can be carried out safely in a one- 
stage procedure. This has many advantages 
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over the multiple-stage operation. First, 
hospitalization is shorter; second, recur- 
rence and fistula formation are rare. Better 





Fig. 2. Lateral view of the diverticulum. Note 
compression of the esophagus. 

visualization of the structures about the 
neck of the sac is provided when there is no 
scar from a previous stage. This permits a 
closer amputation of the sac and a better 
closure of the stump. Third, there is less 
danger of injur}’^ to the recurrent laryngeal 
nerve. Fourth, secondary bougienage is 
seldom necessary due to minimal distortion 
and spasm of the pharynx produced. 
Lastly, the so-called choking spells from 
trapping of air in a distorted anchored sac 
of a two-stage operation are eliminated. In 
cases in which fistulae have occurred fol- 
lowing either procedure, these have usually 
closed spontaneously without difficulty. 

Cervical block anesthesia is preferred, for 
the patient is able to swallow at all times; 
and if any fluid should be expressed from 
the sac, it would not be likely to get into 
the trachea. Cases of pulmonary abscess 
have been reported in which general anes- 
thesia was used. Moreover, patients are 
always instructed to empty the sac before 
going to the operating room. 
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The operation consists of an incision In the two cases reported, the hospital 
about four inches long, anterior to, but time was materially cut down, and the 
parallel with the sternomastoid muscle, patients made uneventful recoveries. There 



Fig. 3. Lateral view of the filled diverticulum. 

Dissection is carried down to the omohyoid 
muscle; this is divided. The carotid sheath 
is retracted laterally and the thyroid gland 
medially. The diverticulum will be found 
coming off from the posterior wall of the 
pharynx and can easily be identified b3- its 
lighter color; ordinarily there is a small 
plexus of veins over it. Getting the patient 
to talk or blow will also facilitate in locating 
the sac. As little circulation as possible is 
interfered with because of the inadequate 
blood suppty to the structures. After the 
sac is freed up it is brought out through the 
upper angle of the incision, if it is of 
sufficient length; if not, it is stitched to the 
structures of the neck and can later be 
identified bj' leaving a silk thread sutured 
to the sac, if there is to be a two-stage 
procedure. If it is to be removed in one 
stage, the neck of the sac is ligated and 
then removed, a second row of inverting 
Lembert sutures being applied to the 
stump. 



Fic. 4. Anterioposterior view of the diver- 
ticulum. 


was a slight drainage of liquid food particles 
through the incision for a few daj'S after 
the nasal tube was removed, which was 
done on the sixth postoperative day. It is 
advisable to leave the silk string down the 
esophagus into the stomach in case a 
change of nasal tube has to be done at any 
time, or if esophageal dilatations become 
necessary'. The patient received nourish- 
ment through the nasal tube for the first 
week after the operation. Bj' this proce- 
dure, tension on the esophagus is kept as 
slight as possible and healing proceeds 
rather rapidly. 

Since so manj’ of these patients are in the 
older group, we feel that it is advisable to 
let them get up on the daj^ following opera- 
tion. This will allow them to take care of 
themselves, particular!}" in regard to blad- 
der elimination. The risk of the operation is 
very low when this plan is carried out. 
Following the operation the patient is able 
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to swallow normally, and usually begins 
almost immediately to put on weight. 

Case i. Male, age fifty-five, had iiad trouble 
in swallowing for four or five years. He had 
been operated upon three times before, but 
reeurrence followed promptly after each oper- 
ation. On September 12, 1937, the patient was 
reoperated upon. The sac was found at its 
usual location. It was completely dissected and 
removed. The opening in the esophagus was 
closed by an inner row of silk. There was some 
drainage from the esophagus a few days after 
the operation but the fistula promptlj'^ closed. 
Since that time the patient has gained weight, 
has been perfectly well, without any difficulty 
in swallowing. 

Case 11. Female, age fifty-one, had had 
trouble in swallowing for three or four years. 
A’-ray revealed pharyngoesophageal diver- 
ticulum. On June 17, 1939, the diverticulum 
was excised by a one-stage procedure. There 
was a slight liquid drainage from the esophagus 
about one week after operation. The patient 
had an uneventful convalescence. She has 
gained weight and has had no further difficulty 
with swallowing. Esophagoscopic examination 
reveals no stricture and there is no evidence of 
remaining diverticulum opening. 

SUMMARY 

We have presented two cases in which 
the one-stage procedure has been used in 
the treatment of pharyngoesophageal di- 
verticulum. If the patient is in good condi- 
tion and the sac is not too large, we believe 
that this procedure can be carried out. If 
thei'e is any doubt as to the one- or two- 
stage procedure, we believe that the two- 
stage procedure should be used because 
there is less danger of mediastinal infection. 
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The ultimate result should be obtained 
whether the one- or two-stage procedure is 
used. The one-stage procedure minimizes 
the amount of time, but time should never 
be considered if there is any question as to 
the safety of the patient. 
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MERALGIA PARESTHETICA^^ 

REPORT OF FIVE CASES 
Byron B. King, m.d. 

ROCHESTER, NEW YORK 

M ERALGIA paresthetica was first As Bergsma® pointed out, meralgia 
described in 1895 by Bernhardt. It paresthetica maj'' be due to an irritation or 
was named the same year by Roth, degeneration of the nerve in its course 
from “meros” meaning thigh and “algos” through the thigh, or it may be simply a 
meaning pain. The condition consists of a sj'mptom complex which is part of a more 
painful paresthesia of the anterolateral widespread disease process involving other 
aspect of the thigh from the upper portion nerves in addition to the lateral femoral 
of the thigh to the knee, as outlined by the cutaneous nerve. The latter condition may 
distribution of the lateral femoral cutane- be present in certain lesions of the spinal 
ous nerve. It is a relativel}’’ common condi- cord, the second and third lumbar verte- 
tion and numerous authors have written on brae, and any intra-abdominal or intra- 
the subject. In spite of this, it is a condition pelvic lesions which cause pressure on the 
which many physicians and surgeons still nerve during its course through the abdo- 
fail to recognize and treat properly. The men or pelvis. When a peripheral irritation 
orthopedist is not infrequently confronted or degeneration of the nerve is present, it is 
with the condition. usually due to trauma. This trauma may be 

The lateral femoral cutaneous nerve sudden and severe, as by a sharp blow or 
arises from the second and third lumbar fall on the anterolateral aspect of the upper 
posterior nerve roots and is primarily a thigh region, or it may be the result of 
sensory nerve, but Reichert'- has shown wearing a corset, brace, truss or belt which 
that in addition to its somatic fibers, it also causes pressure. Cases have been recorded 
includes efferent sympathetic fibers carry- -which followed occupational trauma such 
ing vasomotor, pilomotor and sudomotor as constant leaning against a bench. In 
impulses, and afferent sympathetic fibers addition to trauma as an etiological factor, 
carrying pain impulses. By anatomical dis- toxic, infectious and metabolic disturbances 
sections, Stookey'® demonstrated an angu- have been described by some observers, 
lation of the nerve as it emerged from the A patient afflicted with meralgia par- 
pelvis just medial to the anterior superior esthetica usually first notices a numbness 
iliac spine below Poupart’s ligament. He and paresthesia of the area supplied by the 
found that it might pass superficial to, lateral femoral cutaneous nerve. It is 
through or deep to the origin of the sar- ordinarily intermittent in character and 
torius muscle, and that in some cases the tends to become more annoying as tmie 
never angulates more sharply by passing goes on, until finally it may become a 
over a small bony ridge just below the moderate or severe burning type of pain 
anterior superior iliac spine. This angula- which is ordinaril}’^ made worse by standing 
tion of the nerve is increased bj'^ extension or walking. On examination, a tender point 
and decreased by flexion of the thigh on the may be found medial to and below the 

line where the 
Hypesthesia or 
pin-prick, and 

* From the New York Orthopaedic Dispensary and Hospital, New York City. 

364 


trunk, which explains whj'^ these patients anterior superior iliac 
usually have more pain when standing in nerve becomes superficial, 
the erect position. hyperesthesia to touch. 
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temperature are found over the skin area concentrically arranged deposits of connec- 
supplied by the nerve; anesthesia has been tive tissue of a hyaline nature arising from 
noted in a few cases by some authors. The growth of the endoneurium. Bailey*^ noted 



Fig. I. Qisev. Section of right lateral femoral 
cutaneous nerve. Note shrinkage and 
separation of nerve fibers. Axis cylinders 
are not discernible in places; Iieinatoxylin 
and eosin stain. X 1 25. 

condition is usually chronic, extending over 
a period of years. 

Conservative treatment in the form of 
physical therapy and symptomatic medica- 
tion may fail to give relief. Any offending 
corsets or braces should be adjusted to 
relieve pressure on the nerve, and any 
infectious, toxic or metabolic disturbances 
should be dealt with adequate!}". Intra- 
spinal, vertebral, intra-abdominal or intra- 
pclvic lesions should be ruled out or treated 
if present. If the condition is due to irrita- 
tion or degeneration of the peripheral 
portion of the nerve, the most effective 
method of treatment consists in resection 
of a portion of the nerve in the upper thigh 
region. This procedure is recommended 
only when objective sensory changes are 
present. It is not advised when only a 
neuralgia with subjective symptoms alone 
is present, and should be done only when a 
thorough course of conservative treatment 
has f:\iled to relieve symptoms. 

At operation, Warda* noted a gross en- 
largement of the nerve trunk. PretP ob- 
served ten cystic nodules on the nerve, 
while Chipault and Bellat^ found a nerve 
full of varices. HaeneP described an ex- 
tensive degeneration of the nerve upon 
microscopic examination with nodular and 



Fig. 2. Section of portion of norm.nl nerve 
trunk (sciatic nerve) for comparison with 
Figure 1; hematoxylin and eosin stain. 

X 125. 

a microscopic fibrous thickening of the 
nerve sheath with degenerative changes in 
manv of the fibers. Sougues and Andre- 
Thomas® found the nerve to be grossly and 
microscopically normal. 

CASE REPORTS 

Five patients with pain and demon- 
strable sensor}' changes involving the area 
supplied by the lateral femoral cutaneous 
nerve have been treated at the New York 
Orthopaedic Dispensary and Hospital by 
resection of a segment of the nerve in the 
upper thigh region beyond its emergence 
from the pelvis under Poupart’s ligament. 
Twenty-one others responded to conserva- 
tive therapy and were not treated sur- 
gically. They are not included in this 
report. 

Case I. G. A. H., female, aged thirty-two, 
had a pelvie laparotoni}" done in March, 1938, 
under spinal anesthesia for a retroverted uterus. 
Upon resuming walking several weeks later, she 
first noted a numbness, tingling and burning 
pain over the anterolateral aspect of the right 
thigh which became more constant and annoy- 
ing as time went on. Examination revealed 
hypesthesia to pin-prick over the distribution 
of the right, lateral, femoral cutaneous nerve. 
On July 25, 193S, (four months after onset of 
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sj'mptoms), under general anesthesia, the nerve 
was exposed in the upper thigh and one and 
one-quarter inches of it were resected. An 
Ober fasciotomy was also done because of a 
concurrent sciatic neuralgia. The section of 
nerve removed was grosslj" and microscopically 
normal. The patient e.xperienced immediate 
relief of pain. Following operation, she noted a 
feeling of “deadness” over the involved skin 
area which disappeared after two months; a 
sensation of numbness persisted for an addi- 
tional four months. On M&y 18, 1940, 

twenty-one months after operation, examina- 
tion disclosed hypesthesia to pin-prick over the 
anterolateral aspect of the right thigh. Com- 
plete relief of pain had resulted. 

Case n. M. S. K., female, aged twentj'- 
nine, noted a gradual onset of numbness and 
paresthesia over the anterolateral aspect of 
the right thigh in 1924. No trauma was re- 
called. Numbness and tingling gradually be- 
came more severe and were replaced by burn- 
ing pain which occurred several times monthly, 
lasting two or three days on each occasion. 
Symptoms were accentuated by prolonged 
standing and physical e.xertion. An area of 
hj^pesthesia was present over the distribution 
of the involved ner\’e. Pain was entirel}’’ re- 
lieved by I per cent novocaine injection of the 
nerve trunk just below and medial to the 
anterior superior iliac spine at its point of 
passage through the fascia lata. On October 
29, 1938, (fourteen 3'ears after onset of sj^p- 
toms), under local anesthesia, the nerve was 
exposed in the upper thigh and one inch of it 
excised. Grossly and microscopicallj- the nerve 
was normal. A feeling of “heaviness” and 
“deadness” over the involved area disappeared 
two and one-half months after operation, giving 
way to a sensation of numbness which per- 
sisted for an additional three and one-half 
months. Pain was immediateh' relieved. On 
Maj- 20, 1940, nineteen months after opera- 
tion, examination disclosed hj'pesthesia over 
the anterolateral aspect of the right thigh. 
There had been no recurrence of pain. 

Case in. E. L., female, aged nineteen, was 
born with a congenital dislocation of both hips. 
Shelf stabilization of the left hip was done in 
1935, and a similar procedure was done for the 
right hip in 1936. Onset of intermittent numb- 
ness and pain over the anterolateral aspect of 
the left thigh was first noticed in December, 
1938. This was experienced when walking and 


was relieved b}' sitting or hung down. The 
patient found it necessary’- to rest after walking 
two city blocks. Examination revealed hj-pes- 
thesia over the distribution of the in\'olved 
nerve. Pain was relieved b3' i per cent novo- 
caine injection of the nerve. On Ma3' 29, 1939, 
(six months after onset of S3'mptoms), under 
general anesthesia, the nerve was exposed in the 
upper thigh and one inch of it was excised. The 
nerve was grossh' and microscopicalh' normal. 
The patient was immediatel3' relieved of her 
thigh pain. A sensation of numbness was 
experienced for several months after operation. 
On Ma3’ 8, 1940, twelve months after operation, 
examination revealed h3'pesthesia over the 
involved area. No pain was experienced about 
the anterolateral aspect of the left thigh. 

Case iv. G. B. H., female, aged twenty- 
five, was struck while crossing the street on 
Ma3' ij, 1939, on the upper and outer aspect of 
the left thigh b3' an automobile. Following the 
accident, she complained of numbness and 
aching pain over the distribution of the in- 
volved nerv'e. The pain was made worse 83' 
standing and was relieved b3’’ fle.xion of the 
thigh on the trunk. H3pesthesia was present 
over the anterolateral aspect of the left thigh. 
On July 19, 1939, (two months after onset of 
S3'^mptoms), under local anesthesia, the nen’C 
was isolated in the upper thigh and one inch of 
it was resected. The proximal end was injected 
with 95 per cent alcohol. The nen'e was grossh' 
and microscopical^' normal. Immediate relief 
of pain followed operation. A feeling of “stiff- 
ness” of the involved region disappeared three 
months after resection of the nen'e. Four 
months after operation, the patient received a 
second degree burn of the h3'pesthetic lateral 
aspect of the left thigh b3' leaning against a 
stove. The burned area, three-quarters inch b3’ 
one-half inch in size, healed normalh’. On Ma3' 
22, 1940, ten months after operation, e.xamina- 
tion disclosed h3'pesthesia of the area supplied 
b3' the left lateral femoral cutaneous nerve. No 
pain was e.xperienced in this region. 

Case v. P. W., male, aged fifty-one, e.xperi- 
enced a gradual onset of numbness and tingling 
along the anterolateral aspect of the right thigh 
from the trochanteric region to just above the 
knee. It gradualK' became more anno3'ing and 
painful. It ached constanth' when he lyas 
standing and was relieved b3' sitting or hung 
down. His occupation (elevator operator) 
necessitated his standing continuousfv for long 
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periods of time. No trauma was recalled. 
Hypesthesia was present over the distribution 
of the riglit, lateral, femoral cutaneous nerve. 
On November 15, 1939, (three and one-half 
months after onset of symptoms), the right, 
lateral, femoral cutaneous nerve was isolated, 
under general anesthesia. A one-half inch sec- 
tion of the nerve was excised, and the proximal 
cut end was injected with 95 per cent alcohol. 
Immediate relief of pain was experienced. ‘The 
nerve had appeared normal grossly but was 
markedly degenerated microscopically. This 
patient had consumed varying amounts of 
alcohol for a long period of time. A sensation 
of “deadness” of the anterolateral aspect of the 
right thigh persisted for two months after 
operation. On May 24, 1940, six months follow- 
ing nerve resection, slight numbness was still 
experienced, and hj'pesthesia to pin-prick was 
present over the lower two-thirds of the in- 
volved area. Pain was absent. The patient was 
standing eight hours a day. 

DISCUSSION 

Most authors^'^^ state that meralgia 
paresthetica is more common in males who 
are ordinarily obese, and in the fourth or 
fifth decades of life. Four of these cases 
herewith reported were females. None of 
them was obese, and their ages at operation 
were nineteen, twenty-five, twenty-nine 
and thirty-two years, respectively. The 
single male patient was fifty-one years of 
age and was not obese. There was a history 
of trauma preceding the onset of symptoms 
in three patients. All five noted an ac- 
centuation of symptoms when standing and 
walking. The condition was unilateral in 
each instance. Conservative treatment, in 
the form of heat and massage, proved to be 
of no value in each case. No gross or micro- 
scopic abnormality was found in the re- 
sected nerve segment in four of these cases. 
The filth patient, who gave a history of 
chronic alcoholism, revealed no apparent 
gross pathology of the nerve but micro- 
scopically marked degeneration was seen. 
The axis cylinders could not be identified 
and the nerve fibers were reduced to 
nucleated neurolemma cells. The nerve 
fibers were shrunken and separated with 


considerable interstitial edema. The Mas- 
son-Foot stain revealed only six myelin 
sheaths in the entire section. The Loyez 
myelin sheath stain showed myelin to be 
absent except for a few nerve fibers where 
the pattern was atypical. 

After operation patients should be 
warned of the danger of burning or other- 
wise injuring the anesthetic area over the 
anterolateral aspect of the thigh for a 
period of six months. Two or three months 
after operation sensation begins to return 
as a result of “overlap” from adjacent 
sensory nerves, and the anesthetic area 
becomes an area of hypesthesia. 

SUMMARY AND CONCLUSIONS 

Resection of a segment of the lateral 
femoral cutaneous nerve in the upper thigh 
as it pierces the fascia lata to become super- 
ficial, is the simplest and most satisfactory 
way to treat meralgia paresthetica which 
has proved resistant to conservative ther- 
apy. It should be done only when objective 
signs of peripheral nerve irritation or 
degeneration (hypesthesia or hyperesthesia 
over involved skin area, or tenderness to 
pressure over nerve at point where it 
becomes superficial) are present. Novocaine 
injection of the nerve trunk in the upper 
thigh, with resultant relief of pain, is a 
helpful diagnostic aid. Operation can be 
done under local anesthesia and segments 
of both the anterior and posterior branches 
should be resected. Absolute alcohol can be 
Injected into the cut nerve ends to prevent 
neuroma formation. A feeling of “stiffness” 
or “deadness” of the anterolateral aspect 
of the thigh is complained of after opera- 
tion, but disappears after two or three 
months as “overlap” from adjacent sen- 
sory nerves occurs. A sensation of numb- 
ness of the involved area persists for about 
six months following operation. 

Meralgia paresthetica is in all probability 
due to an irritation or degeneration of the 
peripheral portion of the lateral, femoral 
cutaneous nerx^e. Microscopic examination 
of nerve segments removed in the five cases 
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herewith reported, as well as in those cases 
reported by other observers^'® in the 
past, failed to show an}^ evidence of 
inflammation. 

Five pa tientshavebeen treated attheNew 
York Orthopaedic Dispensary and Hospital 
by resection of a segment of the nerve in 
the upper thigh. They have been examined 
six, ten, twelve, nineteen and twenty-one 
months, respectively, following operation. 
Pain has been completely relieved in each 
case. Prior to operation, each of the 
five cases presented demonstrable sensory 
changes in addition to pain over the area 
supplied by the lateral femoral cutaneous 
nerve. 

Operation is not advised in those cases 
presenting solely a peripheral neuralgia, as 
it is believed that the great majority of 
the latter are relieved by conservative 
treatment. 
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INCIDENTAL INTRA-ABDOMINAL HERNIA REPAIR 
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BOSTON, MASSACHUSETTS 


S INCE approximately 11.7 per cent 
of laborers (railroad employees)^ as 
well as 2 per cent of women and 
6 per cent of men,- totalling about 4,000,- 
000 people in this country, are estimated 
to have hernias, patients requiring an 
abdominal operation may also have an 
inguinal or femoral hernia. LaRoque'* 
found abdominal hernia in 4 per cent of 
nearly 2,000 patients operated on for 
appendicitis and in 3 per cent of 1,500 to 
2,000 women operated on for pelvic 
disease. 

Repair of an inguinal or femoral hernia 
at the time of a lower abdominal 
operation might unduly increase the risk 
of operation. Under such conditions the 
hernial sac can usuall}’’ be removed from 
within the abdomen without increasing 
the operative hazard, provided no sup- 
puration is present. While the removal 
of a hernial sac alone is usuall}^ adequate 
for children and has been recommended 
for adults,® this method is advocated only 
for those patients who during the course of 
a laparotomy may not tolerate a supple- 
mentary repair of the inguinal or femoral 
regions and yet will not be jeopardized 
by the additional removal of the sac. 

The intra-abdominal removal of a hernial 
sac without abdominal repair can result 
in a permanent cure. Even if the result 
should be temporary, excision of the sac as 
an incidental procedure is justified since 
it involves so little time and risk. It will 
permit the patient to coiwalesce from the 
abdominal operation without the discom- 
fort usual to a hernia and without the 
danger of strangulation. Moreover, even 
with abdominal repair, from 5 to 10 per 
cent of indirect and 10 to 20 per cent of 
direct inguinal hernias recur. ^ Banerjee® 
prefers to repair all inguinal hernias intra- 


abdominally, and of sixty-six patients so 
treated, including three for recurrent 
hernias, the results were satisfactory over 
a period of six months to three and one- 
half years. In inguinal hernias repaired 
b}^ this method as an incidental procedure, 
the longest period of observation without 
return of the hernia was five and one- 
half years, the shortest interval, fourteen 
months. One patient with an inguinal 
hernia had no evidence of recurrence for 
eighteen months, but at the end of twenty- 
four months examination disclosed that 
the hernia was again present. In a femoral 
hernia which recurred promptl}'^ following 
two previous hernioplasties, no evidence 
of recurrence has appeared for nine months 
since the intra-abdominal repair. 

While the Trendelenburg position facili- 
tates the removal of the sac, it is not 
essential. The bladder should be empty. 
Any omentum or intestine within the sac 
should be reduced. An incision is made 
around the internal ring, the edges of the 
sac are seized with forceps and by careful 
dissection the sac is separated from the 
cord or round ligament and other adherent 
structures. If the sac is so large that dissec- 
tion promises to be difficult and tedious, 
part of the sac can be left behind without 
complications.^ The peritoneum is then 
approximated over the denuded area and 
any redundant peritoneum may be over- 
lapped and approximated. 

CASE REPORTS 

Case i. C. B., aged 33, a jewelry salesman, 
was seen on November 10, 1935, because of 
repeated attacks of subacute appendicitis of 
six months’ duration. Fluoroscopic examination 
following the last attack confirmed the clinical 


diagnosis. Examination also revealed a right 
inguinal hernia of which the patient was un- 
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aware. On November 17, 1933, under gas-ether 
anesthesia an adherent, thickened, injected, 
and retrocecal appendix was removed by way 


of acute appendicitis. Examination also dis- 
closed a right inguinal hernia; this was of one 
and one-half years’ duration. Under spinal 





Fig. I. Beginning dissection of hernial 
s.ac following incision .around internal 
ring. 

of a low, right rectus muscle retracting incision. 
Because of the patient’s request that the hernia 
be repaired through the abdominal incision, a 
moderate sized hernial sac in the right inguinal 
region was also excised. In April 1939, five and 



Fig. 3. Approximation of peritoneum. 

one-half years after the operation, there was no 
evidence of return of the hernia. 

Case n. S. G., aged 45, a coppersmith, was 
seen on November i, 1938, because of an attack 



pIcU'd. 


anesthesia and through a low, right rectus 
muscle retracting incision the appendix, which 
was acutely inflamed but not ruptured, was 
removed. Because the patient was stout and 
had a thick-walled, pendulous abdomen, and 
because an additional hernia operation at this 
time was deemed inadvisable, the hernial sac, 
which measured 3 inches in length, was re- 
moved intra-abdominally. Fourteen months 
later there was no evidence of hernia. 

Case m. A. F., aged 50, a housewife, was 
seen on March 4, 1939, because of symptoms 
due to uterine fibroids. Two operations within 
the previous four years for the repair of a left 
femoral hernia were followed by prompt re- 
currence. On March 5, 1939, under spinal anes- 
thesia and through a median hx'pogastnc 
incision a supracervical hysterectomy, bilatera 
salpingo-oophorectomy, and appendectomy 
were done. The extent of the operation x\ar- 
ranted no supplementary incision for the repair 
of the hernia; therefore, the sac, which mea^ 
ured inches in length, was removed throug 
the celiotomy xvound. Nine months after the 
operation the result was still satisfactory. 

Case iv. M. S., aged 55, a retired grocer, 
was seen on April 19, 1932, because of an atteck 
of acute appendicitis. He also had a 
inguinal hernia of two years’ duration. Under 
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spinal anesthesia a low, right rectus muscle 
retracting incision was made, and an acutely 
inilamed, unruptured appendix was removed. 
An additional hernioplasty at tijis time was 
considered ill-advised; therefore, an incision 
was made around the hernial ring, and the 
peritoneum approximated over the denuded 
area, but the sac was not excised. In September, 
1939, seven and one-half j^ears later, the ab- 
dominal wound was firm but an inguinal hernia 
was again present. The patient first noted 
recurrence about two years after the operation. 

Case v. C. S., aged 46, a housewife, com- 
plained of menorrhagia and a left inguinal 
hernia. Examination also showed many fibroids 
of the uterus. On August 15, 1935, under gas- 
ether anesthesia and through a median line 
incision a supracervical hysterectomy and 
bilateral salpingo-obphorectomy were done. 
Because this was a difficult operation, an 
additional hernioplasty was contraindicated. 
The sac of the hernia, which measured about 2 
inches in length, was removed through the 
abdominal incision. Eighteen months after 
operation there was no evidence of recurrence. 


but at examination six months later the hernia 
was again present. 

SUMMARY 

1. The intra-abdoniinal repair of a 
femoral or inguinal hernia is advocated 
for those patients who might be jeop- 
ardized by a supplementary hernioplasty 
at the time of an abdominal operation. 

2. Several cases are presented illustrat- 
ing various end results over a period of 
nine months to five and one-half years 
following this method of treatment. 
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UPPER ARM BIRTH PALSY ASSOCIATED WITH 
CONGENITAL TORTICOLLIS’^ 

CASE REPORT 

Mario Stella, m.d. 

Assistant Ortiiopcdic Siirpcon, Bellevue Hospital 
NEW YORK, NEW YORK 


T he two conditions as observed in this 
case are occasionally associated. Their 
simultaneous occurrence has been re- 
ported and described although not fre- 
quently. One can readily realize the 
possibility of trauma during a diHicult 
delivery, tearing or stretching the sterno- 
cleidomastoid muscle as well as parts of the 
braehial plexus. Apparently in this patient 
those nerse branches supplying the exter- 
nal rotators of the shoulder alone were 
damaged. The remaining musculature of 
the upper extremity was unaffected. 

Besides correcting the deformities of wry 
neck and internal rotation contracture of 
the shoulder, it was decided to alter the 
imbalance between the paralyzed c.vternal 
rotators and the functioning and already 
contracted internal rotators. This was at- 
tempted by employing a procedure which 
has been described by L’Episcopo.* Briefly, 
this consists of a section of the tight inter- 
nal rotators and adductors, namely, the 
pectoralis major, subscapularis, latissimus 
dorsi and teres major (Sever operation). 
Then the latissimus dorsi and teres major 
through their conjoined tendon are carried 
around the back of the humerus and are 
transplanted on its lateral aspect as far 
forward as possible. This changes their 
direction of pull so that they are converted 
into external rotators. Thus the main factor 
for recurrence of deformitj' is removed. 
This procedure was performed prior to 
correction of the torticollis as it was be- 
lieved that the patient would have more 
time for muscle re-education. The possi- 
bilit}^ of less functional improvement with 


advancing age, if the patient waited, was 
also kept in mind. 

CASE REPORT 

The p.alicnt, a well developed and well nour- 
ished female, fourteen jears of age, was first 
admitted to the hospital on August 24 , 1938. 
She complained of deformity of the neck and 
disability of her left upper e.vtremity. These 
conditions had been present since birth and 
she had attended clinics previously where she 
had been advised operative correction but had 
not received treatment. Her general medical 
condition was good. She demonstrated no 
physical defects other than of the face, neck and 
left upper extremity. Her head was tilted to the 
left so that the occiput was approximated to 
her left shoulder and the chin pointed up and 
to the right. This attitude was fixed fay a 
definite contracture of the sternal and cla- 
vicular fibers of the left sternocleidomastoid 
muscle and the platysma. There was a flatten- 
ing of the left side of the face but no other gross 
disfigurement. All motions of the cervical spine 
were free except for some restriction on tensing 
the shortened sternocleidomastoid muscle. 

Her left upper e.xtremitj' was maintained in 
an attitude of marked internal rotation and 
adduction. The left arm was moderately smaller 
in circumference than the right. Otherwise the 
left upper extremity did not var\' from normal 
in appearance, function or length. External 
rotation was greatlj' restricted both activeh 
and passively. She was barely able to raise her 
hand to her mouth. The pectoralis major, the 
internal rotators of the shoulder and the soft 
tissues of the anterior part of the shoulder were 
severelj' contracted. On attempting to abduct 
she was able only to bring the arm upward an 
fonvard instead of laterally from the trunk so 
that the posterior and lateral fibers of the 


* Presented at Bellevue Hospital Clinical Orthopedic Conference Xtarch 8, 1940. Service of Dr. Arthur Krida. 
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deltoid were not aetive. The teres major and 
latissimiis dorsi functioned well. 

-Y-rays of her cervical spine and left shoulder 
showed no defects; blood count and urinalysis 
were normal; and it was decided to perform 
operative correction of the upper arm birth 
palsy and congenital torticollis. 

On August 31, 193S, under general anes- 
thesia, the muscle transplant procedure was 
performed. The pectoralis major, teres major 
and latissimus dorsi were sectioned through a 
four inch incision along the anterior border of 
the deltoid. Then an incision was made along 
the posterior border of the deltoid. The con- 
joined tendon of the teres major and latissimus 
dorsi was identified medial to the long head 
of the triceps. This tendon was pulled pos- 
teriorly and passed under the long head of the 
triceps. The arm was externally rotated as far 
as possible and a thin osteoperiosteal flap was 
lifted from the lateral aspect of the upper third 
of the humerus. The tendon of the transplanted 
muscles was sutured here. A plaster shoulder 
spica was then applied with the arm abducted 
to 70 degrees and e-\ternally rotated. 

After seven weeks the top of the cast was 
bivalved and removed daily to allow gentle 
rotation and abduction exercises. Due to the 
great amount of tension on the skin, the edges 
of the anterior wound pulled apart and grad- 
ually granulated in. The cast was removed 
entirely at the end of ten weeks at which time 
the patient had regained considerable deltoid 
power. She then started physiotherapy, active 
exercises and occupational therapy to help 
increase function. 

On her second admission to the hospital four- 
teen months after the muscle transplant, the 
patient showed a definite release of her internal 
rotation contracture. She was able to abduct 
well, the arm going directly outward and 
upward away from the trunk. She was also 
able to bring the hand behind the head though 
this was not entirely due to action of the trans- 
planted muscles in their new function. The 
patient stated that she was satisfied with the 
appearance and function of her left upper 
extremity. 

On November 2, 1939, a wide section of the 
left sternocleidomastoid muscle was done and 
a head and body plaster applied with the head 


in an overcorrected position. The wound had 
been sutured with a dermal subcuticular stitch 
and the cast was removed after six weeks. She 
Avas discharged to the out-patient department 
and physiotherapy and stretchings were 
instituted. 

The patient was last seen on February 20, 
1940. She presented a good cosmetic correction 
of her previous torticollis deformit3\ She has 
maintained a free range of active and passive 
shoulder motion but very little active external 
rotation. This is probably due to lack of use 
of the arm during immobilization folloAving her 
second operation. She is again being given 
physiotherapj'- and occupational therapy- and 
has been encouraged to use her left upper 
extremitj' in her dailj' tasks. The patient is 
satisfied with the results of both operations but 
it is hoped that she maj’- regain some acti^^e 
external rotation as time goes on. 

SmLALARY 

1. A case of co-existing upper arm birth 
paralysis and congenital torticollis has been 
described. Although the possibility of this 
combination of deformities is mentioned in 
standard textbooks, a search of the litera- 
ture has failed to reveal reports of such 
cases. 

2. In this instance treatment for these 
conditions has been attempted at a rather 
late stage. 

3. The cosmetic result following the tor- 
ticollis operation hasbeen very satisfactory. 

4. Passive release of internal rotation 
contracture of the shoulder and freedom of 
abduction of the arm have been attained 
b\* means of section and transplantation of 
the internal rotators of the shoulder. This 
latter result has been maintained for almost 
two years. 

5. It is hoped that use of the arm will 
improve active external rotation. 
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TUBO'OVARIAN CYST CAUSING SEPSIS AND 
THROMBOPHLEBITIS 

Phineas Bernstein, m.d. 

Sydenham Hospital 
NEW YORK, NEW YORK 


T his case of tubo-ovarian cyst Is of 
particular interest because of the 
atypical and confusing clinical picture 
which developed from venous obstruction 
produced bj^ a large infected tubo-ovarian 
cyst. Rarely in the practice of gj-necology is 
widespread edema of the lower extremities 
observed, due to pelvic pressure, and cer- 
tainly with greater infrequencj' do we 
encounter the clinical picture of sepsis or 
thrombophlebitis incidental to infection in 
an ovarian cyst. 

The clinical course and pathologic evi- 
dence observed at operation, however, 
explained satisfactorily’ how the above 
picture was produced. 

History’-. For five daj’s before admission to 
the gynecologic service a 35 year old colored 
housewife, married for ten years, was confined 
to bed because of a sudden swelling of the 
entire left lower extremity. She had fever but 
no chills and mentioned that for the last six 
months there had been painless progressive 
swelling of her abdomen and also a generalized 
weakness and fatigability’. 

Her menstrual history was normal (14 X 
30 X 7)- The flow was alwaj’s moderate except 
for clots during the past three years. A mild 
dysmenorrhea, principally premenstrual, was 
also mentioned. The patient was sterile al- 
though contraception had never been practiced. 

Physical Findings. On admission the pa- 
tient appeared to be acutely’ ill and somewhat 
uncommunicative because of her stuporous con- 
dition. Her temperature was 10 1 degrees and 
the pulse and respiration slightly’ increased. 
The abdomen was enlarged to the size of a full 
term pregnancy’ by’ an ovoid non-tender cy’stic 
swelling which was fairly’ well outlined and 
which seemed to arise from the pelvis. The 
entire left lower extremity was approximately’ 
two and one-half times normal size, due to a 


marked pitting edema delimited pro.ximally by 
Poupart’s ligament. While the joints were 
mobile and painless, the internal saphenous 
vein area of the thigh was slightly' but definitely 
tender on pressure. 

Pelvic examination revealed a nulliparous 
introitus and moderate edema of the left labia 
majus. The cervix was short; the anterior lip 
was hyperplastic and the e.xternal os was pin 
point. Pressure on the abdominal mass was not 
communicated to the cerv'ix and conversely’, cer- 
vical mo\'ement could not be transmitted to the 
abdominal mass. Both fornices were free and 
not tender. The left fornix was slightly lower 
than the right. The left sacro-uterine ligament 
area was infiltrated by’ a cord-like, slightly 
tender structure, the interpretation of which 
was obscure. A brownish cervical discharge 
indicated the cessation of the last period. 
Rectal examinations did not yield any addi- 
tional information. 

The intern’s diagnosis at admission w^ 
o\’arian tumor with left pelvic thrombophlebitis 
and edema of the left lower e.xtremity’. 

Laborator}’ Findings. The blood count on 
the day of admission showed a marked anemia 
and leucocy'tosis: hemoglobin, 43 per cent; red 
blood cells, 2,730,000; white blood cells, 37.600; 
band neutrophiles, 22 per cent; segmented 
neutrophiles, 64 per cent; eosinophil es, 2 per 
cent; h’mphocy’tes, 7 per cent; monocy’tes, 2 per 
cent, my’elocy’tes, 2 per cent; metamy’elocytes 
I per cent. , 

A markedly acti^’e infection was also indi- 
cated by’ the Cutler blood sedimentation test, 
the index of which was 37 mm. in sixty minutes. 
Both Wassermann and urine tests were nega- 
tive. A roentgenogram of the abdomen re- 
vealed on the flat plate “an intraperitoneal 
mass, most likely an ovarian cyst.” 

The diagnosis made by’ the gynecologic staff 
was essentially the same as that of our intern, 
except for the modification of ovarian torsion 
with secondary’ intracy’stic infection, and also 
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thrombophlebitis and possible sepsis, which were 
added after a twenty-four hour observation. 

Repeated sedimentation tests and blood 
counts (Table i) indicated a persistent infec- 
tion, although the blood culture after a two-day 


Table i 

REPEATED BLOOD PICTURES 



H/I 4 / 3 P 

11/16/39 

11/17/39 

11/19/39 


43 

2,730,000 

17.000 

46 Tt- 

45 U’ 

43 To 


2,370,000 

2.970.000 

3,100,000 


27,000 

9.750 

23,400 




J 7 

18 

Segmented ncutrophiles.. 

76 

57 

67 

7 — 


S 

i s 

1_2 

8 




4 

2 







incubation period revealed no growth of any 
organism. In addition the temperature became 
septic, ranging between ioi° and io4°f. 

Inasmuch as the patient was deathly sick, 
our opinion as to immediate treatment was 
conservative. Operation on admission and dur- 
ing the following few days was definitely 
contraindicated, not only because of the 
presence of local infection, but also on the basis 
of thrombophlebitis and the clinical picture of 
sepsis. While the surgical consultant suggested 
e.xploratory laparotomy at the time, medical 
and urologic opinions were similar to our own. 

The following supportive treatments were 
therefore instituted: the edematous lower 
extremity was elevated and placed in a heat 
cradle. Dally measurements of the member 
indicated an Increase in the swelling of the 
lower extremity (Table ii.) 


T.able II 

LEFT LOWER EXTREMITY MEASUREMENTS 



Ti/15 

1 1/16 

11/18 

11/21 

11/34 

Upper left thigh 

25-75 

26. 

26. 

26. 

25- 




Oper- 






.It ion 



Lower left thigh 

• 7-5 

17-5 

16.25 

17-5 

16.5 

Below knee 

15-75 

15.5 

« 5-5 

' 5-75 

14. 

Above knee 

10.6 

9-75 

9-25 

10. 

8.7 

Foot 

10.45 

10.75 

i 

10.25 

i 

10. 

9-5 


Sulfanilimide therapy (120 grains daily) was 
begun the day after admission and continued 
for six days, but in the absence of any clinical 
improvement this was discontinued, when the 
blood determination reached 15.1 mg. per cent 


in the blood plasma. The patient was given a 
transfusion on account of the marked secondary 
anemia. 



Fig. 1. Sketch sliowing large left tubo- 
ovarian infected cyst witli small bowel 
adhesion. 


Observation for one week under palliative 
and e.xpectant measures revealed that the 
patient was becoming more toxic, as evidenced 
bj'- a profound cloudiness of the sensorium, 
increase of leucocj^osis and fever, and bj"^ the 
advance of edema beyond the inguinal liga- 
ment into the lower left anterior and posterior 
abdominal wall regions. 

Thus after six days of downhill course with 
conservative treatment, further temporizing 
was considered inadvisable, since the patient 
was steadily approaching an agonal state. 
For this reason there seemed to be nothing to 
lose by an exploratory operation. The prognosis 
appeared to be thoroughly hopeless with or 
without surger3\ Laparotomy was immediately 
performed under avertin and local novocaine 
block anesthesia. 

Operation and Findings. Upon opening the 
abdomen a small amount of ascitic fluid 
escaped. Presenting into the wound was a huge, 
thick-walled, ovarian cyst and coursing over its 
mesial anterior surface, inseparably attached 
to it, was a markedly dilated, thickened 
pyosalpinx. (Fig. 1.) 

When several loops of densely adherent small 
bowel were separated by blunt and sharp 
dissection, the cyst wall was torn and some 
serosal denudation of bowel occurred. The 
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latter was taken care of by approxiniatinji 
sutures. About 2 liters of thin, purulent lluul 
were suetionecl from the cyst :uul a salpinfto- 
oophoreclomy was performed. 



I'll., 2. Ski'tcli sliowinj; ni;ifk«ll.% 
left iiifuiuliijiitdpel^ tc iijj.inietu .ifter re- 
ninv.it of tul)<)-<)\ .iri.in c>st. 


The left infundibulo-pcKie stump, aj)])ro\i- 
maiely sc\en to ten times its usual size, was 
markedly thickened, edematous and pale. 
(Fig. 2.) Palpation suggested a thrombosis or a 
thrombophlebitis of its inner vesselsextending 
proximally along the left common iliac tein. 

It seemed, therefore, that this finding was 
the cause of the clinical picture of sepsis, 
the marked edema of the left lower extremity 
and the saphenous vein tenderness. The 
prognosis in view of this operative finding still 
remained hopeless. The postoperative clinical 
course, however, proved to be so atypical for 
thrombophlebitis and sepsis that our diagnosis 
was considered questionable, if not incorrect. 

For two days after laparotomy the patient 
was apathetic, dull and toxic and her condition 
showed no improvement; but on the third 
day there was a radical drop in temperature, 
and from then on sensorium became more 
lucid. Edema of the left lower extremity and 
left lower abdominal and lumbar walls slowly 
but progressively decreased. A second trans- 
fusion was given at this time for the marked 
secondary anemia. 

Except for a small decubitus ulcer over the 
coccj’-geal area, which eventuallj'- healed, con- 


valescence was entirely uneventful, On Decem- 
ber 1.}, 1939, twenty-four days after operation, 
the patient was discharged as cured. On a 
recent visit to our out-patient department she 
was found to be in good health and complained 
of no sequellae from the operation or obstruc- 
tion in the left lower extremity. 

'File pathrdogic diagnosis of the removed 
siJccimen, reported i)y Dr. Ginzler, was tuho- 
ovarian abscess with the tube opening directly 
into the ov.'irian cyst lumen, i'he cyst fluid 
reve.'ded (ki growth on culture. 


DlSCfSSlON 

In retrospect, the two outstanding points 
which have been clarifted are: the cause of 
swelling in the lower extremity, and the 
cause for the clinical picture of thrombo- 
phlebitis and sepsis, which postoperativcly 
proved to be more apparent than real. 

In i)olh iuimans and animals the toxicity 
of sterile pus is jittested undeniably by 
clinical proofs too numerous to mention. 
The clinical picture of sepsis is often 
brought to a spontaneous and spectacular 
close by the simple release of encapsulated 
sterile pus. In this patient, it is conceivable 
that tiic sterile pus of the huge tubo- 
ovarian abscess drained slowly but con- 
stantly into the ovarian vein and the 
accompanying lymphatic system, thus 
producing the clinical syndrome of throm- 
Ixrphlcbitis and sepsis. Within forty-eight 
hours after removal of the primary focus 
there was a spontaneous improvement, 
which rarely is observed in true septicemia 
or vein infection. 

The operative finding, namely, thrombo- 
phlebitis (edema and induration), of the 
common iliac and ox'arian v'cin (infundib- 
ulo-pclvic ligament enlargement) is e.x- 
plaincd on the basis of pressure, followed 
by venous and lymphatic stasis. Thus the 
pathogensis of the left lower extremity, as 
well as perivascular and retroperitoneal 
edema is explained by pressure phenome- 
non, while the symptoms of sepsis can be 
accounted for by toxic absorption. 

Since with time, self-sterilization of pus 
tubes and ovaries takes place, it is not su^ 
prising that approximately one-half yield 
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negative bacteriologic cultures. The bac- 
teria in order of frequency are gonococcus 
1 5 per cent, streptococcus 8 per cent, acid- 
fast organism 5 per cent, staphylococcus 
I per cent. Bacillus coli 2 per cent. Hunter 
Robb isolated Bacillus proteus and Robert 
T. Frank reported Streptococcus hemo- 
lyticus in an 8 year old abscess. 

Gebhardt found 226 instances of sterile 
contents in 409 pus tubes and Wertheim 
reported that 122 out of 206 pyosalpinges 
were sterile. 

Unilateral pyovarium is not uncommon. 
In one hundred cases of pyovarium, A. 
Martin found 77 unilateral abscesses and 
83 were accompanied by salpingitis. 

In this case, since the lesion was uni- 
lateral and developed to a greater degree in 
the ovary, the origin may have been 
salpingitis causing secondary tubal ag- 
glutination over a course of many months. 
Many of these lesions have a puerperal 
origin and others, with or without tubal 
involvement, follow intra-uterine manipu- 
lation, principally early instrumental inter- 
vention of pregnancy. 


The syndrome of sepsis which was 
present in spite of a negative blood culture, 
namely, high fever, clouding of the sen- 
sorium and the profoundly toxic condition 
of the patient, is satisfactorily accounted 
for by the amount and intensity of toxic 
absorption from local infection in the 
ovarian cyst, the pelvic soft tissues, and the 
perivascular retroperitoneal spread along 
the common iliac veins. The pathogenesis 
of these has been explained. 

Torsion, rupture, thrombosis and hemor- 
rhage are the usual complications of large, 
ovarian cysts. 

In this case the complication was aseptic 
necrobiosis of a huge ovarian cyst with 
infiltrative pelvic and perivascular cellulitis 
causing toxic absorption as well as actual 
pressure on the common iliac and ovarian 
veins and their lymphatic systems, which 
produced edema of the lower extremity. 

The combination of these give rise to the 
local picture of thrombophlebitis and the 
general impression of sepsis, and is so rare 
and unusual that it seems worthy of 
presentation. 



RECONSTRUCTION OF THE SCALP FOLLOWING 
EXCISION OF MALIGNANCY^^ 

Gharlcs F. Steiss, m.d, 

SAN FRANCISCO, CALIFORNIA 

C arcinoma of citlicr Uic basal or region, is not generally regarded as a 
squamous cell type is not infre- potential location for the development of 
quently encountered on the scalp, an epithelioma, but such an occurrence is 
Due to the anatomical characteristics of not e.vtraordinary. Some investigators have 



Fig. I. The involved area has been removed by an elliptical excision down to and including the 
periosteum. The line of incision for the formation of a rotation flap is indicated. 


this region, the problems of adequate surgi- 
cal treatment and plastic reconstruction 
must be considered together. 

Malignant changes may occur at the site 
of old unstable scars following scalp burns 
or other forms of trauma. The common 
sebaceous cyst so frequently seen in this 


noted malignancy in as high as 4 per cent 0 
such cysts of the scalp. In Caylor’s series o 
236 sebaceous cysts, twelve were found to 
be malignant. 

In general, epitheliomas in this region are 
slow to metastasize and slow to invade the 
deeper layers. Possibly due to the densit} 


* From the Department of Plastic Surgerj-, St. Marj-’s Hospital, San Francisco. 
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of the galea aponeurotica, such lesions experienced hands. Irradiation in doses 
more often spread laterally or form papil- necessary to produce the desired effect on a 
lary masses projecting from the surface, cancer which has progressed to the deeper 



Fig. 2. A, the scalp flap has been shifted into position over the initial defect and partially sutured. 
B, graft and Tulle Gras have been sutured to the remaining defect, overlapping the edges. 


Occasionally, however, invasion occurs layers of the scalp, may also be the cause of 
early, and for this reason treatment must complications of a serious nature. Necrosis 
be directed deeply for the greatest margin of bone and endarteritis of cerebral vessels 
of safety. are sequelae which have been known to 

There are three principal methods of follow this therapy. Pendergrass et al. have 
treatment in general use: irradiation, elec- recently reported cases of three patients 
trocoagulation and surgery. Each of these with malignancy of the scalp treated by 
has its advantages and disadvantages, and irradiation, all of whom died from intra- 
each no doubt has proved efficacious in cranial infection. The conclusion drawn 
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after postmortem examinations was that 
the infection followed a lowering of the 
resistance of that portion of the brain 
exposed to massive doses of x-ray. 



Fig. 3. Showing the grafted area approximateK 
three months after operation. 


Electrocoagulation has been used on 
superficial lesions with success, but it is 
difficult if not impossible to direct such 
therapy down to the bone without produc- 
ing bonj' necrosis. 

Radical surgery, which is the only type 
of surgery indicated, can excise these 
growths down to and including the peri- 
osteum without producing any of the above 
mentioned complications. Such treatment 
will create large scalp defects, but with 
proper planning, these can be reconstructed 
with suitable plastic procedures. The fol- 
lowing case history of a carcinoma of the 
scalp arising from a sebaceous cyst e.xempli- 
fies the type of reconstruction which may 
be employed: 

Mrs. M. M., aged fiftj^-nine, was first seen 
on August 20, 1938, at which time she com- 
plained of two wens on the scalp. Two 3'ears 
previouslj^ a large wen had been removed from 
approximate^^ the same location. On exami- 
nation two sebaceous C3'sts about the size of 
walnuts were seen close together, one of which 
adjoined the scar from the prior operation. 
On palpation, the C3'st overhung the scar felt 


harder and more firmb" fixed to the tissues than 
the other. The scar itself presented a few small 
hard nodules along its length. A biopsy of the 
cyst was diagnosed as squamous cell carcinoma. 
It was therefore decided to e.xcise the entire 
area containing the C3'sts and scar. 

On August 26, 1938, under general anes- 
thesia, the involved area was excised down to 
and including the periosteum. The defect thus 
produced measured 5 b3' 3 inches. Since there 
was now no base upon which to place a free 
graft, a rotation flap of adjoining scalp was 
raised up, shifted into position and sutured 
over the defect, using Deknatel interrupted 
sutures. The area left b3' this maneuver had a 
base of subaponeurotic tissue, which was suita- 
ble for the application of a graft. 

Using the right thigh as a donor area, several 
intermediate grafts were cut and spread on 
Tulle Gras, raw surface uppermost. This 
technic facilitated the handling of the grafts. 
The skin was ne.xt placed in apposition with 
the area to be grafted, with edges overlapping. 
Sutures of Deknatel No. i were placed to 
anchor the graft to the surrounding scalp. 
Moistened gauze sponges, a marine sponge, and 
an Ace bandage furnished a pressure dressing. 
The donor area was dressed with lax'crs of 
vaseline gauze. On September 5, 1938, the 
tenth postoperative da3', the dressings w ere re- 
moved, sutures removed and the graft was 
found to be a complete take. The head was 
rebandaged in a similar fashion for another ten 
da3's after which time further dressings were 
unnecessar3'. 

SUMMARY 

Three methods of treatment for malig- 
03003*^ of 'the scalp are discussed: radiation, 
electrocoagulation and surgerjq wdth the 
advantages and disadx’antages of each. A 
case histor}"^ of a carcinoma of the scalp 
arising from a sebaceous cj'st is described; 

with emphasis on the reconstruction of the 

scalp following radical surgical excision. 
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INTESTINAL OBSTRUCTION CAUSED BY GALLSTONES 

CASE REPORT 


Daniel G. Arnold, m.d. 

Chairman of Surgical Department, Bucyrus City Hospital 
BUCYRUS, OHIO 


A RECENT article from the Mayo 
Clinic^ states that “the rarest of all 
the reasonable ways in which the. 
intestine may become obstructed is by gall- 
stones.” The authors reported ten cases 
that have been observed at the Mayo 
Clinic, the diagnosis having been made 
either at operation or necropsy. Moore,- in 
1925, estimated that 400 cases had been 
recorded. 

The common mechanism of such obstruc- 
tion is by the formation of a cholecystoen- 
teric fistula from perforative cholecystitis, 
although of more rare occurrence may be 
cases of perforation of peptic ulcer or 
carcinoma. The site of obstruction has 
usually been in the terminal portion of the 
ileum. The case here reported is similar in 
both respects, being from a perforative 
cholecystitis and the final obstruction 
resulting from impaction of the stone in the 
ileum. It differs in that the signs and symp- 
toms might be interpreted as characteristic 
of an obstructive body passing through the 
intestine. 

CASE REPORT 

Mrs. L. M. K., a house-wife, age 68, had been 
in poor health for ten years. After the birth of 
her ninth child, she had a very severe phlebitis 
in her right leg, with a marked residual lymph- 
edema. Since 1928, she had suffered from 
diabetes which was comparatively mild and 
controlled by diet. In 1930, following an acute 
upper respiratory infection, there had been an 
attack of acute nephritis with edema and 
hypertension, and a resulting chronic nephritis. 
During 1936, she had suffered several attacks 
of pain in the upper right quadrant which were 
diagnosed as gallstone colic. On May 14, 1937, 
she had an attack of severe generalized, cramp- 
like, upper abdominal pain. The pain also 
radiated to her back on the right side. She 


vomited several times with the onset of pain. 
During the next two days, the pain was said 
to have shifted from the upper right quadrant 
across the midline to the left, then to the left 
lower quadrant. It occurred in severe parox- 
ysms between periods of comparative quiesence. 

During my absence from the city, another 
physician attended her and administered 
morphine to relieve the pain. This was repeated 
several times in the next two days but she 
continued to have pain and to vomit. I first 
saw her on May 17. Examination revealed a 
very sick woman complaining of intermittent 
cramp-like pains in her abdomen and constant 
nausea and vomiting. She stated that she had a 
bowel movement on the morning of the onset 
but none since. Her temperature was 100 
degrees and pulse 105. She was dehydrated with 
coated tongue and flushed cheeks. Chest exami- 
nation revealed nothing of significance. Her 
abdomen was uniformly distended. The upper 
half was fairly soft with but slight tenderness 
over the gallbladder region; the lower half was 
very tender with muscle spasm on both sides. 
Urinalysis revealed: specific gravity, i.oii; 
albumin, negative; sugar, negative. The sedi- 
ment contained many pus and epithelial cells 
and tissue debris. The white blood cell count 
was 6000, with 77 per cent polymorphonuclears. 

With a diagnosis of acute intestinal obstruc- 
tion of unknown origin, immediate laparotomy 
was done under a spinal anaesthesic. When the 
abdomen was opened, a large quantity of 
serous fluid and a greatly distended small bowel 
were found. Exploration revealed obstruction 
about 3 feet proximal to the cecum by an ovoid 
body. The intestine was incised longitudinally 
and the mass removed. Closure was done 
transversely by a Connell suture of intestinal 
catgut and a peritoneal layer of Lembert sutures 
of silk. Further exploration revealed a mass of 
adhesions between the gallbladder and duo- 
denum. These adhesions were not disturbed. 
The abdomen was closed with drainage tubes 
in place. 

Ii 
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The obstructing bodj'', when examined, 
proved to be a gallstone 3 by 4^^ cm. in size, 
with a smooth surface except for a deep facet 
in one end. 



Fig. I. Gallstone, which caused intestinal obstruction. 


The postoperative condition of the patient 
was good until the fifth day when sigits of 
peritonitis appeared. She grew worse and died 
on the ninth postoperatit’e day. An autopst' 
examination was not performed. 


SU.M.MAKY 

A case of acute intestinal obstruction 
caused by impaction of a gallstone, follow- 
ing formation of a cholecystenteric fistula, 
is reported. This case might have been 
diagnosed preoperatively from (i) the 
previous attacks of gallstone colic, and (2) 
tiie shifting character of the pain as 
revealed by the historj- in the presence of 
all signs of an obstruction. 

In reviewing the case, it seems that had 
1 been more alert to this possibility, the 
diagnosis might have been made from the 
latter point since any other cause of an 
obstruction in this patient would have 
remained at a fixed location, without the 
shifting pain and tenderness which oc- 
curred with the downward passage of the 
stone. 
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FETAL RESUSCITATION AFTER SEEMING DEATH* 


Edward G. Waters, m.d., f.a.c.s. and Arthur B. R. Smith, m.d. 

Assistant Clinical Professor of Obstetrics 
and Gynecology, Columbia University 

JERSEY CITY, NEW JERSEY 


T he exact moment of death in a 
human organism is difhcult to fix. A 
heart may stop only to start again, 
breathing may cease and be efl'ectively re- 
established, and both breathing and heart 
action may be present in an organism in 
which vital physiologic processes are other- 
wise already arrested. Cessation of cellular 
activity after failure of respiration and 
circulation proceeds at varying rates in 
dift'erent tissues. 

Therefore, while in the subsequent case 
report the condition of the fetus is referred 
to as “seemingly dead,” it is done advisedly 
in anticipation of the irrefutable argument 
that anything physiologically “dead” can- 
not be revived. The purpose of this report 
is to stimulate exhausting attempts to 
revive seemingly dead babies in which no 
gross organic pathology is noted. Also it 
discredits the commonly accepted belief of 
extreme sensitivity and early death of 
anoxemic brain tissue, and emphasizes the 
need for positive measures to revive babies 
born with “asphyxia neonatorum pallida.” 

CASE REPORT 

Mrs. I. G., a twenty-two year old prima- 
gravida, whose estimated date of confinement 
was October 8, 1937, was awakened at 1:30 
A.M. October i, 1937, when the membranes 
ruptured. There followed occasional slight pains 
and a sensation of bladder pressure. When 
voiding at 6:30 .a.m. she noticed approximately 
eight Inches of cord protruding from the vagina. 
She was admitted to the hospital by ambulance 
at 7:10 A.M. with faint, slow pulsations of the 
cord present. On arrival in the delivery room 
at 7:15 A.M., twenty inches of cord were pro- 
lapsed. there were no pulsations, no fetal move- 
ments were felt and no fetal heart was heard 
on careiul abdominal auscultation. The cervix 
was four and one-half fingers dilated with a 
double footling breech presenting. Since the 


pelvis seemed ample and signs of fetal life had 
onlj' recently disappeared, accouchement force 
was performed, with some difficulty en- 
countered in delivering the after-coming head 
through the incompletely dilated cervix. 

The babj^ was born at 7:38 a.m., eighteen 
minutes after cord pulsations and other criteria 
of fetal life were known to be absent. Infant 
asphjwia pallida, flaccldity and absent heart 
sounds were noted, with no precordial or 
umbilical beat and no respiratory efforts. 
Coramine ampule i intramuscularlj* was given 
two minutes after birth. Four minims of adren- 
alin were given intracardially four minutes 
after birth and forty seconds later spasmodic 
cardiac contractions were detected. Intra- 
tracheal insufflation by Flagg apparatus was 
begun and fifteen minutes after birth and 
thirty-three minutes after the fetus was seeni- 
ingl\^ dead, the baby initiated breathing efforts. 
He was placed in a tub of warm water and 
5 per cent to 95 per cent CO2-O2 given by 
inhalator for thirty minutes. The first cry was 
timed twenty minutes after birth. 

Prognosis was still guarded due to the pro- 
longed cerebral anoxemia. 

The subsequent course while in the hospital 
was uneventful. The baby nursed well and left 
the hospital on the fourteenth day slightly over 
its birth weight of 3,150 Gm. 

The child was examined again October 9, 
1939, at the age of two. He is physically and 
neurologically normal and his mental develop- 
ment is advanced beyond the normal for that 
age. 

CONCLUSION 

The conclusion to be dratvn from this 
experience is that seemingly dead, newborn 
babies should be given intracardiac ad- 
renalin in small dosage and forced pul- 
monary ventilation in conjunction with 
other therapy, in attempts to revivify 
them. The rare occasions of good results 
(two in our experience) make the fruitless 
efforts in the vast majority tvorth tvhile. 


From The Margaret Hague Maternity Hospital, Jersey Citj', New Jersev 
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UTEROVAGINAL FISTULA AND PREGNANCY 


REPORT OF A CASE ASSOCIATED WITH AMPUTATION OF THE CERVIX WITH 
CLOSURE OF THE CERVICAL CANAL TREATED BY CESAREAN SECTION 

IvIelvyn Berlind, m.d. 

Attending Obstetrician, Unity I lospital, Brooklyn 
BROOKLYN, NEW YORK 


A REPORT of this case is warranted 
because of its extremely unusual 
features, a similar case not being 
found in a thorough search of the literature. 

A multipara, white, 35 j'ears of age, at full 
term, was admitted to the hospital with the 
history of several moderately set^ere vaginal 
hemorrhages during the previous six to seven 
hours. There were no uterine contractions. The 
patient was in good condition with a pulse rate 
of 90 per minute. The fetus appeared full term 
in size, position left occiput posterior, head 
nonengaged, fetal heart rate 144 per minute, 
good quality. Admission diagnosis of placenta 
previa was made and the writer was asked to 
see the patient.* 

Abdominal findings were as above. On rectal 
examination the cervix could not be felt. 
Vaginal and speculum examination revealed 
the following: complete absence of the cer\dx 
with closure of the endocervical canal, there 
being merelj" a dimpling 2 to 3 mm. in depth 
impermeable to a probe at the site of the cervix. 
Three cms. to the right and 2 cms. anterior to 
this dimpling an opening was seen, from which 
blood was oozing. On examination this was 
found to be a uterovaginal fistula, 2 cms. in 
width, which showed a recent tear and hemor- 
rhage. The fetal head was felt through this 
opening. The placenta was not in reach of the 
examining finger, though deep explorator3'^ 
palpation was naturallj'^ avoided. 

The previous obstetric and operative historj’^ 
of the patient is of pertinent interest: There 
had been one other pregnanc3% terminating, 
after four da3's of labor in a midforceps de- 
liver3^ of a male child, weighing 5 pounds, 
13 ounces. This child, now 8 years of age, has 


suffered ever since birth from mental retarda- 
tion and convulsive seizures, probabb' resulting 
from cerebral damage from the prolonged labor 
and forceps. 

Four 3'ears following the birth of this child 
the patient had a “high amputation of the 
cer\dx.” Her hospital sta3’' was featured at this 
time b3' repeated attacks of fever and pain in 
the lower portion of the abdomen. It is uncer- 
tain whether the utero\’aginal fistula developed 
at the time of the patient’s prolonged labor 
and was not seen or not repaired at the time 
of her operation, or whether it resulted from 
closure of the endocer\dcal canal at the time of 
operation with subsequent infection. It is more 
probable that the fistula dates back to the time 
of her deliver3'. Since the birth of her first child 
the patient has been menstruating normally 
with complete absence of pain, whereas previ- 
oush', d3’smenorrhea was marked. This fact 
would speak for the production of the fistula 
at the time of labor. Certain it is that the pa- 
tient became pregnant b3' the penetration of 
the spermatozoa through the vaginouterine 
fistula. 

To avoid irreparable damage to the pelvic 
structures (who would have dared to deliver 
this woman from below?) a two-flap lov 
cesarean section (laparotrachelotora3') 
done, with the birth of a normal living female 
child, weighing 7 pounds, 5 ounces. The pla- 
centa was situated well awa3' from the lover 
uterine segment. The postoperati%'e course vas 
uneventful; the wound healed b3* primary 
union and the patient and bab3^ were dis- 
charged on the thirteenth postoperative da3'. 

It was believed in this particular case that 
one could onb' get into difficulties and gam 
nothing b3'- an attempt to repair the fistula an 
re-open the endocervdcal canal. The patient 
has been so informed and is abiding b3 this 
decision. 


* The historj’ from this point was withheld from the 
patient’s ph3'sician, as she was operated upon without 
his knowledge and did not want to antagonize him. 

384 



New Series Vol. LII, No. 2 


Berlind — Fistula and Pregnancy 


American Journal of Surgery 



The author is grateful to the patient’s 
private physician, Dr. M. Graff, for permission 
to publish this interesting case. 

SUMMARY 

A case is here reported of a uterovaginal 
fistula with a fullterm pregnancy, asso- 
ciated with a previous “high amputation of 


the cervix,” with complete closure of the 
cervical canal. Origin of the fistula is 
discussed. Pregnancy resulted from the 
penetration of spermatozoa through the 
vaginouterine fistula. Treatment was by 
low cesarean section with the birth of a 
normal child and an uneventful recovery 
of the mother. 


^ 126 - 


Fibro-myoma of the uterus is bj’^ far the commonest tumor of that 
organ. It produces hemorrhages at or between the menstrual periods, and 
anaemia results. 

The brief excerpts in this issue have been taken from “Phj^sical Diag- 
nosis” by Richard C. Cabot (William Wood & Company). 





AN APPARATUS TO FACILITATE THE TREATMENT 
OF COLLES’ FRACTURES* 


Samuel S. Hanflig, m.d. 

Junior Visiting Orthopedic Surgeon, Beth Israel Hospital 
BOSTON, MASSACHUSETTS 


T he apparatus to be described below 
will be better understood by a brief 
review of the treatment of Colles’ 
fracture. The fracture must first be satisfac- 
torily reduced with particular care to cor- 
rect not only the posterior displacement 
but also the radial displacement of the 
distal fragment of the radius. An anes- 
thetic, general or local, is required for this 
reduction. Gas-o.\ygen inhalation anes- 
thesia, supplemented occasionally by ether, 
is the usual method of choice. Following 
reduction, the forearm, wrist and hand 
must be kept in the position best suited for 
the maintenance of the reduction by an 
assistant or assistants while some form of 
splint is being applied. The position is usu- 
all}'^ one of more or less flexion and varying 
degrees of ulnar deviation of the wrist. The 
method of maintaining the position is 
usualty one involving the use of plaster of 
Paris, either in the form of anterior and 
posterior slabs, or a circular plaster cast 
from the elbow to the heads of the meta- 
carpals. It is necessary to maintain anes- 
thesia until the cast has hardened. 

Several technical difficulties are en- 
countered in this procedure. The first is the 
necessity for an assistant to hold the re- 
duced fracture in the proper position while 
the cast is applied. Even expert assistants 
are in the way and very often make careful, 
snugly fitting casts difficult to apply. More 
often than not, the assistant available is 


not particularly skillful and his fingers are a 
hindrance to the application of the cast. As 
a result there may be changes in the reduc- 
tion position from the optimum first 
obtained bjmianipulation. The second diffi- 
cult}' is the necessity for continued anes- 
thesia as one applies the cast and until it 
hardens. The third difficulty is the fact that 
the surgeon very often sacrifices the light- 
ness of the cast by adding excessive plaster 
so that the cast will harden more quickly 
and make unnecessary prolonged holding of 
the wrist and hand in the desired position. 

The apparatus designed to obviate these 
difficulties is illustrated by the accompany- 
ing photographs. (Figs, i and 2.) It is 
mounted on a wooden board which meas- 
ures approximately 24 inches by 7 inches. 
At its center is a 3 inch high, upright tul^, 
(a), which sets into a base. Into this tube 
slides a slightly smaller tube, (b), of similar 
length. The height and position of the inner 
tube with respect to the outer tube is con- 
trolled and locked by a set screw, (c). At- 
tached to the inner sliding tube at its upper 
end is a ball and socket joint, (d), so made 
that by twisting a threaded cap, it may be 
tightened or released. The ball has mounte 
on it a round metal shaft i inch long and 
34 inch thick (e). Its upper end has welded 
to it a rectangular shank, (f), % by H ° 
an inch. Resting on this square shank is a 
curved wrist rest, (g), which is made o 
thin-rolled steel. At its midportion it has a 


* From the Orthopedic Servdee of Beth Israel Hospital, Boston, and the Orthopedic Service of Cambridge Hospit.iJ. 

Cambridge, Mass. 
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rectangular opening, (e), just large enough hand the metal rest of curved bar, (g), is 
to get securely on the rectangular end of rotated 180 degrees and reset on the square 
upright. One end of this bar curves up to a end, and the traction rod is slid out of its 



Fig. I . This view demonstrates tiie entire Fig. 2. Apparatus completely assembled for 
apparatus with tlie wrist rest removed use with left wrist. Wrist rest in site; 

from the rectangular end of the metal traction bar placed on left hand slot for 

post. Note square opening in wrist rest. traction in position of ulnar deviation. 



Fig. 3. Fracture reduced (right wrist). Fig. 4. Sheet wadding applied. 

Finger traps applied to inde.\ and ring 
fingers; rubber band traction to traction 
bar. 


much higher point than the opposite end 
and then curves back on itself to make a 
sort of hook. 

At one end of the apparatus is a traction 
device, (h), which swings into any position 
and may be attached to a slot at either side 
of the end of the board. This traction bar 
may be locked in any position by a set 
screw and has hooks on it for rubber band 
traction. The bar may be so placed, there- 
fore, to secure traction with varying 
degrees of ulnar deviation for either hand. 

USE OF THE APPAR.ATUS 

The fracture is reduced under general 
anesthesia and then immediately placed on 
the apparatus as per Figure 3. If it is a left 


groove and placed in the groove on the 
other side of the board. A piece of thin felt 
or cotton is placed between the wrist and 
the wrist rest, (g). If a stockinette has been 
used, the latter is not necessary. Finger 
traps of the Japanese bamboo variety are 
applied to the index and middle or ring 
finger, two of these usually sufficing. These 
finger traps when pulled grasp the fingers 
snugly. Rubber bands have been passed 
through the ends of the traps. The other 
end of the rubber band is attached to the 
hooks on the traction bar. The particular 
hooks they are attached to are determined 
by the amount of ulnar deviation that is 
desired. By elevating the tube, (b), more 
flexion may be obtained. 



388 Amcncin Journal of Surgery Hanflig — ^Appatutus for Collcs’ Fractufcs 


Mav, 1941 


Placing the reduced wrist in the appara- buckle, although this is not necessary, 
tus takes but a moment or two. The Then, without the need of any assistants it 
moment this is done the anesthetic may be is possible to wrap sheet wadding around 



Fig, 5, Cast applied; end on view. Fig. 6. Cast applied; lateral view. 



Fig. 7. Forearm with cast applied, lifted off Fig. 8. Wrist rest rotated slightly out of cast, 
metal post. Note curved end of wrist rest 
protruding through cast. 



Fig. 9. Wrist rest more completely rotated Fig. 10. Wrist rest completely rotated out 
out of cast. of cast. 


stopped and the patient allowed to recover 
from it. Because the patient is lying flat 
with elbow extended and wrist locked, the 
position of the fragments is secure from the 
effects of any motion of the patient’s 
trunk. If one desires, the elbow may be 
strapped to the board by a strap and 


the forearm, wrist and hand. (Fig. 4.) Fol- 
lowing this plaster of Paris is applied over 
the sheet wadding. This can be done lei- 
surely, molding it carefully, particular^ 
along the radial side of the second meta- 
carpal bone to maintain the position of 
ulnar deviation. Figures 5 and 6 demon- 
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strate the iron wrist rest with its curved 
end protruding. Figure 6 also shows the 
metal shaft, (e), protruding from the bot- 
tom of the cast. Because there is no need 
for hurrying, the cast may be made very 
light and the arm with cast applied may be 
kept on the apparatus until it is com- 
pletely dry and firm. Then the cast with the 
wrist rest or curved bar, (g), incorporated 
in it is lifted off the rectangular end of the 
metal post, (e). (Fig. 7.) At this point the 
reason for bending the curved bar back on 
itself becomes obvious. It will be appre- 
ciated that this curved bar rests under the 
wrist, and between it and the wrist is either 
a small piece of felt or stockinette. Lying 
against the outer surface of the bar is the 
sheet wadding wrapped around the entire 
arm. By placing the index finger under the 
hook of the curved bar and pulling it up in 


a curved direction which follows the curve 
of the bar, it slides out very easily. (Figs. 8, 
9 and 10.) The small slit opening through 
which it slides out and the small M inch 
opening on the anterior surface through 
which post, (e), is slipped, may either be 
left uncovered or covered with a turn of 
plaster of Paris bandage. The cast is then 
trimmed in the usual manner. 

CONCLUSION 

An apparatus which facilitates the treat- 
ment of Colies’ fractures is described. It 
makes necessary only a very short period of 
anesthesia and eliminates the need of an 
assistant. It makes possible better, lighter 
and more closely fitted casts. Its use 
minimizes the possibility of changes in 
position of the fracture during application 
of the cast. 



A SIMPLE HOLDER FOR VENTRICULOSCOPE OR 

BRAIN CANNULA^^ 

J. M. Cameron, m.d., f.a.c.s. 

Neurosurgeon to St. Margaret Memorial Hospital 
PITTSBURGH, PENNSYLVANIA 

I T is often necessary, during ventricu- we use. The outside diameter of the sphere 
lograph}'^ or the tapping of a ventricle is the same as that of the Hudson burr used 
for other reasons, to allow the cannula to make the bony opening, so that it will fit 



to remain for more than a few minutes at a 
time. The protruding end must not be 
allowed free play in the burr hole through 
which it is inserted. Even when held by an 
assistant with a forcep, there is often some 
undesirable lateral motion of the deep end 
of the instrument in brain tissue. 

The small device illustrated* was de- 
signed to eliminate this hazard. It is a steel 
sphere, with a protruding handle, per- 
forated to receive loosel}'^ either the Adson 
brain trocar or the small examining ven- 
triculoscope of the same diameter, which 

* These instruments were made for me by Mr. Alex 
Barna of Duquesne, Pennsylvania. The illustrations 
were made by Miss E. M. Shackelford of the Oliver 
Research Laboratorj% 


fairly snuglj' in the burr hole. The lower 
end of the sphere is notched to give the 
sphere a slight spring. 

When used, the cannula, or ventriculo- 
scope, is passed through the opening of the 
sphere and then inserted as nearly through 
the center of the burr hole as the position 
of the gyrus and surface vessels will allow. 
It may be inserted at any angle. (Fig. ia.) 
When the instrument in use reaches .its 
proper position in the ventricle, the small 
sphere is moved down the shaft until it 
engages the burr hole. The trocar is then 
held free of lateral motion, while it can be 
advanced or withdrawn as desired. (Fig. 

IB.) 


From the John C. Oliver Memorial Research Laboratorj-, St. Alargaret Memorial Hospital. 
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PROCTOSCOPE GUIDE FOR ELECTRODES AND SNARES 


H, D. FuRNISS, M.D., F.A.C.S, 
NEW YORK, NEW YORK 


D ifficulty in accurately placing proctoscope and the electrode, the tip may 
the tip of long proctoscopic elec- be accuratel}^ and surely directed to an}^ 
trodes, particularly when they are at desired spot. This instrument has been 



all flexible, led me to devise the guide here- 
with illustrated. The principle is that of the 
cue bridge used in billiards and pool. 

Guide A consists of a ring that has an 
easy fit for the proctoscope and a portion 
through which the electrode passes. The 
electrode slides easily through the guide 
and can be shifted to any position in the 
proctoscope channel. By manipulating the 


used, with great satisfaction, with both 
electrodes and snares. 

There are many different proctoscopes 
on the market, and a slightly different 
guide will be required for each. An}' good 
instrument maker can fashion a fitting 
guide at small expense. 

The guide here illustrated was made by the 
American Cystoscope Makers, of New York. 


& 
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BONE GRAFT SURGERY IN DISEASE, 
INJURY AND DEFORMITY* 

By Fred H. Albee, m.d., ll.d., sc.d., f.a.c.s. 

Assisted by Alexander Kushner, m.d. 

T his book win have a wide appeal to the orthopedist, the 
surgeon who does reconstruction surgerj' and to certain 
general surgeons whose field or practice extends to those 
patients requiring bone graft surgery. That the author is a pioneer 
in this surgical domain goes without further comment. In 1915, he 
wrote a book on this subject that had a wide distribution. Even then 
his accomplishments in the field of bone graft surgery were consider- 
able, and he was known in the civilized world wherever bone sur- 
gery was done. The writer remembers attending a lecture given by 
Dr. Albee early in 1917, and watching moving pictures showing his 
technic of bone graft surgery. 

VALUE OF BONE GRAFT SURGERY 

The author tells us that he has incorporated those procedures 
which have stood the test of time. For the most part he deals with 
procedures he himself uses, but also has included procedures b3' other 
surgeons of mature judgment. Bone graft surger^-^ is utilized todaj" in 
an ever increasing varietj' of waj's: The reconstruction surgeon is 
able to cope with the unfortunate sequelae of industrial and road 
accidents; the therapj^ of congenital absence of man}" bones can 
now be undertaken with greater assurance than former!}"; the Albee 
Bone Graft spine fusion operation has made the treatment of a wide 
variety of spinal affections less formidable; and it is believed that 
the graft peg is the ultimate solution of those cases of central fracture 
of the neck of the femur when the ligamentum teres has been rup- 
tured at the time of the fracture, a frequent occurrence. These are 

* New York, 1940. D. Appleton-Centurj- Company, Inc. 
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but a few of the conditions for which this type of surgery will prove 
beneficial. 


THE BOOK 

The book has nine chapters: The General Principles of Bone 
Grafting, Armamentarium of the Orthopedic Surgeon, Spine Fusion, 



0 


Fig. I. Diagram from the roentgenogram of an actual case of 
tuberculosis of the last lumbar vertebra and the right 
sacro-iliac joint. The spine graft was inserted by the author’s 
regular technic for Pott’s disease. The graft controlling the 
sacro-iliac joint was joined by a carpenter’s half mortise to 
the spinal graft (see small upper right-hand drawing). 

The callus uniting the two grafts is indicated. The graft was 
joined to the posterior wing of the ilium by shaping it into a 
wedge end which was forced into a split in the ilium made 
by an osteotome. (Figure 76, in Albee’s Bone Graft Surgerj", 

D. Applcton-Ccnturj- Company, Inc., originally in Albee’s 
Orthopedic and Reconstruction Surgerj’, W. B. Saunders 
Co.) 

Bone Graft Surgery of the Hip Joint, Bone Graft Surgery of Un- 
united Fractures, Bone Graft Surgerj' for Replacement of Bone, 
Plastic Bone Graft Surgery, Arthrodesing Bone Graft Operations 
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and Bone Block Operations. It contains appro.ximately 300 illustra- 
tions and has an ample Bibliography at the end of each chapter. 
There are also an Inde.v of Authors and an Inde.v of Subjects. 



Fig. 2. A, ununited fracture of femor.il condjic of t«o % cars’ duration, b, faonj union 
after coapting the fractured fragments uith two bone graft pegs. (Figure 146, m 
Albee’s Bone Graft Surgery, D. Applcton-Centuri Company, Inc.) 


It is a readable, concise, scientific book on a subject that is more 
important today than ever before, written by a pioneer and master 
of this type of surgery. 
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Mt0ml 

YE OLDE EDITORS’ BATTLE 


S INCE Britain and America have 
united against der Fuehrer and Amer- 
ica has come of age as a world power, 
it is easy to forget that we were not always 
so respected. With the hands-across-the-sea 
sentiment fast developing into a political 
amalgamation, medical editors of both 
countries can rejoice that the old feud is 
dead. American medicine since 1900 has 
attained world recognition and its puerility 

is admittediv over. 

\/ 

As Eckman^ has recently pointed out, 
before the turn of the century British and 
American journals often made it a policy to 
ridicule each other. It was the same narrow 
self-sufficiency that made George Ticknor’s 
Boston intolerant of budding intellectual- 
ity in the rest of America. The battle was 
joined in 1818 when the Edinburgh Review 
commented thus of a Philadelphia publica- 
tion; “What does the world yet owe to 
Amprican physicians or surgeons?” For 
four years the Philadelphia Journal oj 
Medicine and Physical Sciences carried this 
quotation on its masthead to goad Ameri- 
cans and to keep alive the familial dissen- 
sion. In his first edition the editor of the 
Philadelphia Journal complained that: 

Ever since the establishment of our 
Independence it has been the habit of 
Europe very wantonly to traduce our . . . 
achievements. Calumnies from this source 
. . on each repetition (are) marked by 


fresh acrimon}^ and insolence.” Six years 
later this same Philadelphia editor struck 
out once more at impertinent and presump- 
tuous English critics and quoted iheLondon 
Medical and Physical Journal: “ . . . The 
editor cannot recollect anything of any 
consequence that has been done by Ameri- 
can physicians and surgeons!” 

In 1828, the Boston Medical and Surgical 
Journal joined the conflict and repri- 
manded the editor of the London Lancet 
for calling prominent practitioners “ . . . 
bats, cocksparrows, ninnyhammers and 
other (names) scarcely less felicitous ...” 
Four months later the Boston editor 
pounced on a book written by Michael 
Ward, M.D., of Manchester, England, say- 
ing; “The sum total of this work is that 
burns and scalds may be cured by common 
wheat flour . . . this much information 
. . . and no more.” 

Wakley, editor of the London Lancet, 
proposed in 1830 that poverty-stricken 
English physicians should be shipped out to 
America. To this the Boston Medical and 
Surgical Journal howled: “ ... as for 
gold and silver, one would suppose Wakley 
believed they grew in our pine trees and 
paved the streets of our cities ...” At 
the time of the founding of the Maryland 
Medical Recorder Wakley dismissed it 
curtly as “a publication recently started^ 
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and the existence of which will not prob- 
ably be of very long duration ...” 

In 1835, the Boston Medical and Surgical 
Journal took the opportunity to comment 
on British medical education bj’’ saying: 
“Dublin University has a board of facult}'^ 
that are a corporation of perfect spongers 
. . . , George Allman is a coarse, morose, 
forbidding medical despot, and England 
appears to be infested with as many igno- 
rant professional pretenders as anj' nation 
on the globe. ...” Later Dowler, editor 
of the New Orleans Medical and Surgical 
Journal complained: “Our British brethren 
are not ver^'^ indulgent toward us. They 
blame us because we are deficient in 
originality and yet when we have the good 
luck to strike on a vein a little novel, the3’ 
straightawaj’’ claim it for themselves . . . ” 

Once more in 1870 the controversy' was 
vigorously revived when the London Medi- 
cal Times and Gazette remarked that: 
“ ... in America . . . the medical news- 
paper exists only' in the most rudimentary' 
form . . . One editor apologized for the 
nonappearance of his journal one month by' 
publicly announcing that he had had no 
time to attend to it. On another occasion 
the same individual accounted for a lot of 
blunders by' the fact that he was off for a 
holiday' when the journal was going 
through the press. What would our readers 
say' were we to treat them thus?” The 
editor of the Nashville Journal of Medicine 


and Surgery attempted a rebuttal by means 
of high-flown classical and allegorical 
phrases to which the Britisher acidly- 
replied: “We are fain to confess that we do 
not understand the American language, but 
are obliged to content ourselves with plain 
English, ...” 

As the rancor died down in the i88o’s, an 
American editor remarked, “ . . . our 
Te.xas brethren are to be congratulated 
that their great state has at last been 
recognized by' the haughty' and arrogant 
Briton, a writer in the British Medical 
Journal having actually' condescended to 
quote from the Transactions of the Texas 
State Medical Association.” 

By' 1900, the bitter contention passed 
away for America had achieved medical 
greatness and its works were widely- 
acknowledged. Moreover, the appointment 
of America’s Osier to the Regius Profes- 
sorship of Medicine at Oxford in 1905 
stilled the remaining jealousies. Insolence, 
truculence, bitterness, and bombast very 
properly disappeared from English and 
American medical editors and they- soon 
forgot that their forebears had suffered 
fights of the intensity' of a family feud. 
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TIBIAL DEFECTS WITH NONUNION TREATED BY 
TRANSFERENCE OF THE FIBULA AND 
TIBIOFIBULAR FUSION 

Henry W. Meyerding, m.d. and James H. Cherry, m.d. 

Section on Ortliopcdic Surgery, The Mayo Clinic Fellow in Orthopedic Surgery, The Mayo Foundation 

ROCHESTER, MINNESOTA 


ROLONGED disability due to tibial 
defects with nonunion creates an eco- 
nomic and social problem which 
brings the patient to the orthopedic sur- 
geon with the hope of avoiding amputation 
and obtaining a functioning limb. Fortu- 
nately, modern reconstructive surgery of- 
fers the means whereby the ununited and 
often infected tibia may be fused with the 
fibula, thus permitting subsequent useful- 
ness and weightbearing.' - In our e.\perience 
these patients have usually had repeated 
surgical procedures and have been disabled 
for several years. Needless to say, their 
financial resources have become quite 
limited. Since the surgeon who is con- 
fronted with such problems knows the 
difficulty in obtaining union in these cases, 
he is often tempted to resort to amputation 
as a solution. We desire to report our 
experience in fifteen cases of nonunion with 
defect of the tibia treated by means of 
fibular transference and tibiofibular fusion. 

The procedure which insures such a use 
of the fibula is popularly referred to in this 
country as the Huntington-Stone operation 
and is usually carried out in two stages. 
Huntington, in 1905, reported a case of 
osteomyelitis of the tibia with great loss of 
substance in which he had transferred the 
fibular shaft into the upper and lower tibial 
fragments with good results. In 1907, Stone 
carried out a similar procedure on a six year 
old boy for the same reason and with the 
smne satisfactory result. There were some 
differences in the technic and the handling 


of the cases after operation but the surgical 
principles employed were the same in the 
two cases. Huntington transferred the 
osteotomized fibular ends into intramedul- 
lary cups prepared in the tibial fragments, 
whereas Stone cut steps in the fragments of 
his case and fixed them in an interlocked 
apposition held tightly by means of the 
tibial periosteum which he had been careful 
to preserve for covering. Both authors 
transferred the lower portion of the fibula 
at a second-stage operation. Huntington, 
from the experience gained, pointed out 
that one should not allow weight bearing 
between operative stages because such a 
course would result in disalinement of the 
ankle mortise with vulgus deformity of the 
foot, as it did in his case. 

Although Huntington and Stone were 
the first to record in this country cases in 
which transference of the fibula was carried 
out for the purpose named, the}^ were by 
no means the first to conceive such a proce- 
dure and to use it. In 1884, E. Hahn re- 
ported a case of ununited fracture of the 
tibia with loss of part of the tibial shaft in 
which he had transferred a portion of the 
fibula after osteotomy into the proximal 
tibial fragment leaving the lower portion of 
the fibula intact. His result was apparently 
successful, but he made mention that 
weight bearing would have perhaps been 
better if the lower portion of the fibula had 
also been transferred. Codivilla subse- 
quently perfected the two-stage technic 
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preceding Huntington and Stone by several 
years. 

One of us (H. W. M.) has been for some 



Ftc. I. a. Ununited fracture of the right tibia 
with loss of substance of the shaft before 
surgical stabilization; b, following osteotomy 
and transference of the fibula at the upper 
and lower ends. 

time using a devised modification of the 
Huntington-Stone procedure in certain 
selected cases. This modification employs 
the use of the fibula without osteotomy and 
transference simplj" bj”^ arthrodesis of the 
upper and lower tibiofibular joints. The 
advantage over the original technic is 
threefold: first, the entire blood supply to 
the shaft of the fibula is left intact; second, 
the surgical approaches are usuallj- with- 
out the field of infection if the latter is pres- 
ent, thus reducing the risk of spreading the 
infection and allowing operation earlier 
than if the older technic is used; and third, 
if the surgeon desires to fuse the tibial 
fragments with a tibial graft, the modified 


procedure will afford stabilization and 
insure greater immobilization without in- 
terference in the grafting field. We believe 
this internal fixation with the fibula is an 
important factor in obtaining fusion of the 
tibia. In certain other cases, we have been 
using a modified combined procedure in 
which the upper tibiofibular joint is 
ankylosed and the lower portion of the 
fibular shaft is osteotomized and trans- 
ferred in a somewhat similar manner to the 
second-stage Huntington-Stone operation. 
These procedures will be outlined in detail 
later on. 

CLINICAL DATA 

In this report we wish to present a total 
of fifteen cases in which some type of 
fibular stabilization or transplantation was 
performed. (Tables i and 11.) All had been 
seen over a period of years from 1914 
through 1939 because of nonunion of the 
shaft of the tibia with moderate to great 
loss in the diaphysis. In five cases the 
deformity had resulted from hematogenous 
osteomyelitis, in nine from fractures and in 
one from pathologic fracture following 
osteomyelitis. One or more sequestrec- 
tomies had been performed before admis- 
sion on all of the patients who had had 
hematogenous osteomyelitis. In one case 
tibial bone grafting had been attempted 
with failure. Six of the nine fracture cases 
had suffered compound wounds at the time 
of the original injury, three having received 
shotgun wounds. In two of the nine second- 
ary osteomyelitis had developed following 
therapeutic measures. Four of the nine 
fracture cases had been subjected to bone 
grafting procedures without success; in one 
case grafting was attempted twice. Alto- 
gether six of the nine patients had had open 
operations of some t3'pe in an attempt to 
obtain union. 

Eight of the fifteen patients were male 
and seven female, the 3'oungest being seven 
j’-ears, the oldest thirtj^-three j^ears and the 
average twenty-two j^ears. The average 
time for the duration of symptoms before 
being treated here was four years and eight 
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months, the shortest period being seven 
months and the longest nineteen years. 

The types of procedures employed and 
the number of cases of each may be out- 


both the upper and the lower ends were 
transferred, on three the upper end only, 
and on one the lower end only) ; (2) modi- 
fied (Meyerding) operation — performed on 


TABLE I 

C.\SES OF FIBUL.-\U OSTEOTOMY AND TRANSPLANT.\TION (hUNTINGTON) 


Gise 

Age, 

Years; 

Sex 

Occupa- 

tion 

Guise of 
Deformity 

Duration 

Region 

Involved 

! 

Type of 
Procedure 
Here 

Gunplications 

Results 

and 

Remarks 

I 

H) F 

Farm girl 

Osteomyelitis; se- 
questrectomy else- 
where 

7 years 

Right 

tibia 

Upjjcr and 
lower trans- 
plantation 

None 

Good 

'y 

22 F 

Housewife 

Fracture; subse- 
quent infection; 
nonunion 

5 years 

Left tibia 

j 

Upper and 
lower trans- 
plantation 

Fell, fractured 
fibula 2 years 
later; finally ok. 

Good * 

3 

1 

Mousewife 

Shotgun wound; 
considerable drain- 
age 

7 months 

Left tibia 

Upper trans- 
plantation 

Recurrent osteo- 
myelitis; am- 
putation after 
5 yrs. 

Operation 

good 

4 

15 F 

Student 

Shotgun wound; 
open reduction and 
bone graft 

2 years 

Right 

tibia 

Upper trans- 
plantation 

None 

Good* 

5 

20 M 

Barber 

Osteomyelitis; se- 
questrectomy else- 
where 

7 years 

Left tibia 
and knee 
joint 

Lower trans- 
plantation 

Fragments 
slipped; rcoper- 
ation 

Good 

6 


None 

Osteomyelitis; 3 se- 
questrectomies 
elsewhere 

■ 

Right 

tibia 

Upper and 
lower trans- 
plantation 

Upper fragments 
slipped; reop- 
eration 

Goodf 

7 

12 F 

School 

child 

Osteomyelitis; 3 se- 
[ questrcctomics 
elsewhere 

3 J 2 years 

Left tibia 

Sequestrec- 
tomy and 
later bone 
graft; upper 
and lower 
transplanta- 
tion 

Bone graft ab- 
sorbed, resorted 
to fibular trans- 
plantation 

j 

j 

Good 

s 

33 F 

i 

Housewife 

Osteomyelitis; later 
fracture 

19 years j 

Left tibia 

Upper trans- 
plantation 

1.3 subsequent 
sequestrec- 
tomies; 2. Re- 
moval head fib- 
ula for peroneal 
palsj- 

GoodJ 


* Pre-existing synostcosis lower tibia and fibula, 
t Retardation epiphyseal gro\3'th. 

t Good result with malposition. Pre-existing synostcosis lower tibia and fibula. 


lined as follows: (i) Osteotomy and trans- 
ference — carried out on eight patients in 
whom one or both ends of the osteotomized 
fibula were transferred by implantation or 
notching into the tibial fragments (on four 


three patients in whom both upper and 
lower tibiofibular articulations were anky- 
losed; (3) modified combined (Meyerding) 
operation — carried out on three patients in 
whom the upper tibiofibular joint was 
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ankylosocl and the lower end uf tlie rd)tda 
transferred t<> tlie distal tibial fragment 
after oste(»toiny (osteotomy was not neees- 


earried out on f>ne patient in whom a 
portion of the shaft of the fibula was corn- 
fdetely excised from its bed and irans- 
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Itt •'!!!% 
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*) 


lo 


1 1 


IS 


13 


'4 



M • •I’oifl. 
(lri\ ir 


M lMi\ '■ifi.in 



23 Nt I'armcr 


7 M None 


34 M Service 
, station 


21 F 


]l(l viou>. opt 11 tl - 
• iui'tion 

flW**. 

Hight 

tiiii t 

j. I'pjxf.itii! 
lowir 

2. 1 itt r t( \i t- 

•ibh t i!)!,!l gf.ift 

N*o:i< 


I'r.ictiiri- .inif iion- 
nnion; fionf pr.ift 
fFrw iirfc; 
tii\rlitis 

ft \r^. 

Kith; 

lil.i, 

1 'pp< 1 .iti'I hi'.x J 
fii‘ion-1 foil. to - 
itig 2 *(<1111 
trecioinii*. 

Ft nifcir.trs 

p* tom t! 
tirrs e pds*. 

S^*rtu* 

tl»»n 

15iI.itt J.tI tilii.il 
fr.ictijrr t'illi i'-.- 
tfomu litis 

0 riio*.. 

High! 

.111(1 It ft 

tthi 1 

l.'ppe; -iml lowcf 
fouoni on 
right . >,<ilf<-i. 

tinrnt •<<]fit*- 
tt(Ctiiinii\ 

(.hro.’tiedr.iin. 

•ige 

*r<K> 

to prr- 

axt. Stiii 

IiAs tifin- 
nnion 

( iinitliifiitl fif.iiin ; 

iml «>>.!, iitonu 



Siintjtim wound; 
rrafl .■ittciiiptal 
(KcwIkti- 

i > rs. 

High! 

lihi.i 

t pptr fioion; 
lower osteoto- 
Ills .uul fiKion 

'r< m|Mir.ir\ 
petone.il 
ner\e p.dss 


Osti-ttniM-litis; Nf. 
Jliicvircctoniy ami 
Ijonc ttr.ift t'Kc- 
w licrr 

.5 

Hight 

tihi.i 

Upper fii*.ion; 
lower ostento- 
iny ami fii-.ion 

None 

G^wkI 

Caimpoiind fr.icliiri'; 
sfcim-strictomifs 
, I'lsfwlllTf 

1 

1 

1 

10 niov 

1 

' Left tibia 

1 1 

1 1 

1 

Upper ami lower 
fusion 

None 

G(KkK Os- 
tcDtonu 

not ni-cc^- 

'.;iry bc- 

cau''f 

previous 

fibiil.'ir 

fracture 

Fihiilar graft same leg 




j Fracture; open re- 
‘ duction ami hone 

1 grafts elsewhere 

7 yrs. 

l.eft tibia ] 

1 ' 
1 

t Fxcision portion 
; fibula, same leg 
and grafting 

None 

GimkI 


I 


sarj' in one case because the fibular shaft 
was already in a suitable position for 
synosteosis as a result of previous fracture), 
and (4) fibular graft in the same leg — 


planted as an ordinary autogenous graft. 
(Figs, I, 2 and 3.) 

The complications arising following the 
various procedures may be noted in Tables 
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I, II and HI. In three cases, temporary ture united and a useful limb was finally 
palsy of the peroneal nerve resulted from obtained. 

transplantation or stabilization of the The results in all fifteen cases, regardless 



Fig, 2. a, Ununited fracture of the riglit tibia with loss of 
substance of the shaft before surgical stabilization, also 
fracture of fibula; b, following tibiofibular fusion and 
reversible bone graft with good result. 


upper portion of the fibula. In two of the 
cases, the palsy disappeared during con- 
servative treatment, while in the third, 
excision of the remaining fibular head was 
necessary before function returned. 

It is to be noted that in five cases recur- 
rent drainage occurred from pre-existing 
osteomyelitis. In the case of one woman 
subsequent amputation was performed 
elsewhere because of chronic drainage in 
spite of fibular stabilization which had 
given a satisfactory weight-bearing limb 
for about four years. The transferred 
fibular fragment slipped in two cases fol- 
lowing operation and reoperation was done. 
The final result in each case was good, 
although in one there was a disturbance in 
the epiphyseal growth which later gave rise 
to shortening of the affected limb. 

Two years following successful two-stage 
fibular transplantation, a patient fell and 
fractured the transferred bone. The frac- 


of the type of procedure used, may be 
classified as generally good. By good,, we 
mean a limb which could eventualU^ with- 
stand weight bearing without support. 
Continued use of elevated shoes and braces 
was necessary in a few cases because of 
shortening and the desire for added protec- 
tion. It has already been mentioned that 
amputation was later done on one patient 
because of drainage. The lapse of time 
since operation has been too short in two 
cases to allow proper evaluation of the 
results; fusion of the tibia and fibula has 
been obtained and the indications are that 
useful limbs will eventually be obtained. In 
one of these cases, the tibia of the opposite 
leg suffered a compound fracture which 
resulted in nonunion despite repeated 
operation and fibular stabilization is under 
consideration. 

In one case in which arthrodesis of the 
upper and lower tibiofibular joints was 
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done, subsequent tibial (reversible) bone 
grafting was performed and the result has 
been satisfactory'^, as shown in Figure 2c 
and b. 



Fig. 3. a, Gunshot wound through tibia with 
nonunion and loss of substance of the shaft 
before surgical stabilization; 6, following 
arthrodesis of the upper tibiofibular joint 
and osteotomy with transference of the lower 
fibular shaft into the tibia. 

The results according to types of opera- 
tive procedures used may' be found outlined 
in Table ii. 

OUTLINE OF THE MODIFIED OPER.ATIVE 
PROCEDURES 

Modified (Mex^erding) {Tibiofibular Fu- 
sion). After the limb has been prepared 
and the tourniquet applied, an antero- 
lateral incision is made over the head of the 
fibula extending some 3 inches (8 cm.) over 
the groove between the tibia and fibula. 
Special care is taken to avoid traumatizing 
the peroneal ner\'e which should lie poste- 
rior to the line of incision. The safest 
measure is to locate this structure and 
isolate it from the operative field. It is 
retracted lightly' in order to avoid pressure 


neuritis. The ligaments, cartilage and 
periosteum are removed from between the 
two bones with curet and chisel. The 
underlying bone should be thoroughly 



Fig. 4. a. Ununited fracture of the right tibia 
with loss of substance of the shaft before 
surgical stabilization; b, one jear following 
arthrodesis of the upper tibiofibular joint 
and transference of the low'er end of the 
fibula into the tibia; c, same e\tremity five 
years after operation; note h\pertroph\ of 
fibular shaft. 

roughened wherever the surfaces contact. 
Drilling into the marrow cavity may hasten 
synnosteosis. As a usual thing, internal fi.xa- 
tion with foreign materials will not be nec- 
essary, but either a vitalium or beef-bone 
screw may be used if the surgeon desires. 
The incision is closed layer by' layer in the 
usual manner. 

The lower tibiofibular articulation may 
be ankylosed at the same time or this may 
be done at a second operation. If it is to be 
done immediately, the tourniquet should 
be released temporarily' after dressing the 
wound before one proceeds with the second 
stage. An anterolateral incision is also made 
over the external malleolus and the under- 
ly'ing tissues are retracted mesially. The 
same roughening, drilling and impaction 
are made as in arthrodesis of the upper 
articulation. After the incision is tightly- 
closed, a plaster of paris cast is applied 
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extending from the toes to above the mid- this procedure is more extensive in nature 
thigh. The knee is held in slight flexion and and requires a longer time for execution, it 
the foot at a right angle. Canvas straps is safest to do it in two diflerent operative 

TABLE III 


RESULTS AND COMPLICATIONS COMPARED 


Type of Procedure 

No. of 
Cases 

! 

Results 

Complications 

Remarks 

Good 

Poor 

1. Osteotomy and 
transference into 
prepared bed or 
notch 

Both ends 

4 

4 

0 

1 upper fragments slip- 
ped, 2nd operation 
necessary; i fractur- 
ed transferred fibula 

2 years later 

Union occurred 

Upiter only 

3* 

3 

0 

1 subsequent amputa- 
tion for drainage and 
disability; i peroneal 
palsy requiring ex- 
cision fibular head 

Lower only 

1 

I 

<> 

I fragments slipped, 
2nd operation neces- 
sary 

Total 

' 

8 

8 

0 



2. iModiliecl fusion (up- 
per and lower tibi- 
ofibular articula- 
tions) 

I 

3 

1 

0 

I temporary peroneal 
palsy 

Too early to estimate 
results in 2 cases al- 
though firm union 
has occurred at sites 
of arthrodeses. Good 
result in case which 
had reversible tibial 
graft following fibu- 
lar operation 

3. Modificd-combim-d 
(fusion upper tibi- 
ofibular joint and 
osteotomy with 
side to side trans- 
lercnce lower fibu- 
la) 

With osteotomy 

i 2 

i 

I 

2 

0 

1 temporary peroneal 
palsy 


j Without operative 
i osteotomy t 

1 

i I i « i 0 

! 1 i 

i 1 ! 

1 

i 

t 

i Total i 3 1 3 

1 

i " 



4, I'ibular graft same \ i i | i 

leg (tximplete e\- j j j 

cision of portion ' i ! 

of fibula) ; i 

. t 

i i 

i 

1 ! 

1 i 

1 

1 

I 

1 

1 

i 


•1 • not transfcm-tl bocausc bony synostcosis had occurred in three cases between lower fil)ula and distal 

tioial irapmcnt due to fracture and infection. 

1 Osttxitomy not necessary in one case becaxise of previous fracture to fibula, 
t Txxi early to estimate in two cases. 


may be ina>rporatcd into the cast to allow 
elevation of the limb. 

Modificd-Comlnncd {Mex’erding). Since 


stages. The first stage is carried out on the 
upper tibiofibular articulation in the same 
manner as in the foregoing procedure. 
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In the lower end an incision is made 
along the course of the fibula extending 
from the ankle joint up about 4 inches fio 
cm.)- The length of exposure will depend on 
how high up the shaft the osteotomy of the 
fibula will be madt and this in turn will 
depend on the length of the lower tibial 
fragment together with the absence or 
presence of infection. In carrying the inci- 
sion down to the bone, care should be taken 
to avoid the superficial peroneal nerve and 
the tendons in this region. The anterior 
peroneal artery may give rise to trouble- 
some bleeding if severed. The interosseous 
membrane between the tibia and the fibula 
is cleanly dissected out from the lower 
articulation to about 2 inches (5 cm.) above 
the elected site of osteotomy. The liga- 
ments and periosteum are denuded and a 
bed is prepared on each bone for side-to- 
side synosteosis. Osteotomy is performed in 
greenstick fashion or transversely usually 
about 3 inches (8 cm.) above the ankle and 
the opposing fragments arc impacted to- 
gether. Multiple drill holes may aid in 
osteogenesis. Either a screw or a Parham 
band ma\' be utilized for purposes of 
stabilization. The wound is closed in the 
usual manner and a cast is applied. 

COMMENT 

It is obvious from the results that a fairly 
substantial limb can be reconstructed by 
means of fibular transference or tibiofibular 
fusion. The period of immobilization will 
depend on the individual case but the usual 
period between the date of the second-stage 
operation and the time when weight bear- 
ing is allowed will vary on an average of 
from six months to one year. Weight bear- 
ing should be started with some type of 
support, either a walking cast or a caliper 
brace. Later a light weight brace extending 
from the knee down will often suffice. 
Externa! fixation should be employed until, 
in the opinion of the surgeon, the roent- 
genologic and clinical appearance indicate 
that union is sufficiently strong to stand 
the stress and strain to which a lower 
extremity is normally subjected. As can be 
seen in Figure 40, b and c, the fibula will 


become hypcrtrojjhied during weight bear- 
ing to a degree often approaching the size 
of the replaced tibia. Mowever, in some 
patients this liypcrtrophy is much slower 
than in others and they will consequenth' 
need support for a longer period. As 
exemplified in one of our cases, the risk of 
fracture to the fibula is quite possible. 

The choice of procedure will depend on 
the individual case. The merits of the 
modified operation have already been men- 
tioned. It docs not result in providing a 
direct weight-bearing line such as one can 
obtain with osteotomy and transplanta- 
tion, but this disadvantage is by no means 
a serious one. The modified combined pro- 
cedure somewhat eliminates this disadvan- 
tage and for all practical purposes should 
serve well. It is to be stated again that if 
one wishes to stay clear of an infected field 
or resort to tibial grafting as a third-stage 
procedure, the simple modified procedure 
has its technical advantages. 

SUMM.AKV 

The use of the fibula for purposes of 
stabilization in the same leg was found to 
be indicated in patients with tibial non- 
union and associated wide defects and 
long-standing infections. Two modified 
operative procedures, employing tibiofibu- 
lar fusion without osteotomj', were used in 
six cases. A total of fifteen cases and the 
results in each are presented in which some 
type of fibular stabilization was performed 
with known good results in thirteen cases 
(86.7 per cent). 
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F ractures of the ribs constitute one 
of the commonest lesions in medical 
literature. In most Instances the3f are 
regarded as rather benign but, due to their 
proximity to underlining vital organs and 
structures, an\n complication tends neces- 
sariKn to become a serious one. Con- 
sequentljn, their interest is manifested 
continuouslin bj' the general practitioner, 
the roentgenologist, the Industrial surgeon 
and the thoracic surgeon. It is the purpose 
of this article to call attention to some of 
the past statistics and contribute an addi- 
tional series of cases which has made up the 
material for this particular studi^. 

During the past three decades there have 
been manin interesting comprehensive re- 
ports relating large series of cases. In 1910, 
Ziegler analj'zed a series of 820 cases of rib 
fracture showing that the mortality in the 
series occurred onl}" in the group presenting 
lung complications. 


Ziegler 

1 Total 

Recov- 

ered 

Invali- 

dated 

i Dead 

1 

1 

Fractures without com- 
plications 

756 

753 

3 

i 

0 

Fractures with pleural 
complications ' 

38 

35 

3 

0 

Fractures with lung com- 
plications 

26 

17 

2 ' 

. 7 


This fact was corroborated b^v Hauben- 
sak in 1923 who reviewed the fractures of 
the ribs occurring in 1156 Swiss workers. 
Those with pleural and lung complications 
represented 13 per cent of the total num- 
ber of cases. These complications were 
more specifically designated as pneumoni- 
tis in eighteen, subcutaneous emph\'sema 


in thirty-one, hemothorax in twenty-four, 
lung trauma with hemopt^'sis in twentj^- 
four, pneumothorax in fifteen and tubercu- 
losis in four. 


Haubensak 

Total 

Recov- 

ered 

Invali- 

dated 

Dead 

Fractures without com- 
plications 

990 

989 

I 

0 

Fractures with pleural 
complications 

56 

56 

0 

0 

Fractures with lung com- 
plications 

j 

5 ' 

i 

! 

30 

1 

7 

14 


Maragliano, in 1913, reviewed 1,528 
thoracic injuries with 572 rib fractures in a 
stud}’- of 18,000 war injuries. Of the rib 
fractures 161 involved onl}^ one rib, 294 
involved from two to five ribs, and 1 17 had 
more than five ribs involved. Only three of 
these cases had fractures of the costal 
cartilages. Of his list of complications there 
was local pleuritis in eight, costophrenlc 
pleuritls in twenty-four hemothorax in six, 
pneumothorax in three, subcutaneous em- 
phj-sema in three, traumatic pleuritis in 
four, traumatic lesions of the lungs in 
fifteen, traumatic tuberculosis in one and 
no instance of traumatic pneumonitis. 

Bistolfi in 1930 reviewed 200 cases of 
thoracic injury showing the relation of age 
to frequency of lung and pleural complica- 
tions and to displacement of the fragments. 


Bistolfi Per Cent 

Those under 40 years without complication or 

fracture 68 

With fracture 

With complication and fracture i 


Those over 40 years without complication or 

fracture 

With fracture 

With complication and fracture 


405 
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Cases 

Those under 40 jears {32 cases) witli dis- 


plaeement of fragments 1 

Without displacement of fragments 31 

Those over 40 years (55 cases) with displace- 

ment of fragments 21 

Without displacement of fragments 34 


More recentl}^ Findlat^ in anal3’^zing the 
injuries admitted at the Beekman Street 
Hospital through a ten-year period, re- 
covered 551 instances of rib fracture. The 
mortality of the group was 24.5 per cent, 
three-fourths of which had other fractures 
and dislocations. 

Fractures of the first rib have received 
special consideration in the reports of 
Breslin, Oldfield and Weldon. Collected 
cases of spontaneous fracture have been 
reported by Gurlt, Stimson, Richardson 
and Oechsli. Others have reported rib frac- 
ture occurring during parturition and in the 
insane. Moreover, the literature is abounds 
with case reports e.xhibiting such com- 
plications as subcutaneous emphysema, 
mediastinal emphysema, paradoxical res- 
piration, pulmonary abscess, adynamic 
ileus and hemorrhage from a tear of the 
subclavian arter3^ There are likewise manj'^ 
contributions to the therapj' of rib fractures 
with particular reference to the type of 
strapping, novocain injection and technic 
of rib resection. 


Table i 

CAUSES OF FRACTURE (aLL FRACTURES) 



1 

No. of 
i Cases 

i 

1 

1 

No of 

1 Cases 

Fall 

108 

Muscle pull 

1 

5 

57 

Auto passenger 

96 

' Cough i 

Struck bj auto 

57 

1 Pathological 

1 1 

Local trauma 

37 


51 

Gunshot 

3 

1 

j Unknou n 

i 


This report comprises a study of 386 
cases of rib fracture admitted to the 
University Hospital from Jul}" i, 1934, to 
Januar}! i, 1940. Of this group 278 were 
male and 108 female. There was a total of 
917 ribs fractured or an average of 2.4 ribs 
per patient. Table i shows a list of the 
causes, those associated with fall and auto 


injuries leading the list. Interestingly 
enough, three were due to operative trauma 
in which forceful retraction against the rib 
in an empyema, thoracoplasty and ne- 
phrectomj'^ respectiveljf caused a fracture. 
Fourteen of the patients who were sub- 
jected to a fall were victims of insanity or 
epilepsy'. 


Table 11 

SWIPTOMS AND SIGNS (aLL FRUTrURES) 



No. of 
Cases 

1 

No. of 
Cases 

Pain 

255 

i 

\ Crepitus 

13 

Tenderness 

181 

! Regional anesthe- 


Deformitj' 
Limitation of mo- 

44 

t sia 

j Paradoxical mo- 

5 

tion 

22 

1 tion 

2 

Unconsciousness 

18 

: Wheezing 

2 

Djspnea 

17 : 

1 Unknown 

59 

Hemoptysis 

! ’3 i 

; None 

1 

46 


Those patients having sjmiptoms and 
signs (Table ii) e.xhibited pain and tender- 
ness predominantly in 255 and 181 in- 
stances, respectively. A conspicuous group 
are eighteen of those showing no sj^mptoms 
or signs due to unconsciousness, and five 
with anesthesia due to transverse mj'elitis. 
Strikingh' enough, there were thirteen 
patients who had hemoptysis which would 
infer that the lung had been perforated bj'^ 
the trauma or that bleeding from a*chronic 
lesion had been precipitated. Crepitus was 
elicited onl^f thirteen times while the signs 
of inspection, namely, deformity, limitation 
of motion and dyspnea, were present forty- 
four, twenty-two, and seventeen times, 
respectivel3\ 

Earl3'^ cases or acute fractures were con- 
sidered as those seen before normal rib 
healing is complete, or four weeks, since 
man3i patients were admitted during the 
latter part of that interval for complica- 
tions which developed as a result of their 
fractures. The earl3'- fractures totaled 149, 
but the obseiA'er will note that ninet3'^-two 
were seen during the first sevent3'^-two 
hours. All of the group of fractures of un- 
known duration were healed on admission 
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which excludes them definitely from con- 
sideration with the acute category. (Table 
III.) 


T.\nLii m 

T^^^E SEEN AFTER FRACTURE (aLL FRACTURES) 



No. ofj 

Giscs I 

No. of 
Cases 

First 24 hours 

69 [From 1 t 0 4 



1 3 1 months 

36 

Tliird dav 

10 {From 4 to 12 

From 4th to 7th dav 

16 1 montlis 

23 


20 L Over I vear 

120 

Front 2nd to 4th 

[ Unknown 

5S 

week 

21 \ 

1 



Table iv 

.\GE BY DECADES (alL FRACTURES) 


Decade. . 

0-^ 

io-iqI 


30-39 

49-49 

50-59 

60-60^ 

1 

70-79 

80-80 

C.iscs. ... 

3 

M 1 

36 1 

46 


96 

S2 

35 

•7 


The ages in the whole series varied from 
birth to eighty-seven years. (Table iv.) The 
majority of fractures in both acute and 
chronic cases were in the fifth and sixth 


The mortality takes into account only 
those patients succumbing due to complica- 
tions directlj' related to the rib fracture. 
The average number of ribs fractured is 
rather constant for dift'erent age groups and 
is no higher than the gross series. There is a 
conspicuous tendency for the diaphragm to 
rise in the fifth and sixth decades, more so 
than in the other age groups. 

The location of the fracture (Table vi) 
must be considered from several aspects; 
first, the rib region involved. Here it will be 
noted that ribs have been grouped con- 
veniently into regions comprising two or 
three ribs with the exception of the first rib. 
There is also a designation for the right and 
left side. Lasth% it is important to ascertain 
which portion of the rib region is involved, 
whether it be near the spine or near the 
costal cartilage. Diagrammatical!}" (Fig. 
i), it may be observed that there are 
certain prominent areas of the thorax 
which are exposed to trauma. In this series, 
the posterior and posterolateral portions of 
the thoracic cage were most frequently 


TABLE V 

ACUTE FRACTURES (bY DECADES) 


Age 

No. 

Male 

Female 

Aver. No. 
Ribs 

Mult ip. 
Ribs 

Angulatcd 

Overriding 

Comminuted 

Diaphragm 

Rise 

Per cent 

Mortality 
Per cent 

0-9 

t* 

I 

0 

14 

0 

0 

0 (0) 

0 (0) 

10-19 

7 

4 

0 

2 . I 

0 

2 

0 (0) 

I ( 

14.5) 

20-29 

22 

14 

8 

2.9 

3 

2 

3 (13-6) 

I ( 

4.8) 

30-39 

26 

*3 

13 

2.9 

2 

6 

2( 7.7) 

2 ( 

7.7) 

40-49 

30 

20 

10 

2.7 

! 

7 

3 (10. 0) 

0 ( 

0.0) 

50-59 

29 

23 

6 

2 . I 

1 

7 

6 (20.7) 

2 ( 

6.9) 

60-69 

21 

13 

8 

2.7 

0 

6 

7 (33-3) 

2 ( 

9 - 5 ) 

70-79 

1 1 

8 

3 

2.4 

2 

3 

1(9.1) 

1 ( 

9. i) 

80-89 

2 

1 

I 

3-5 

0 

2 

0 ( 0,0) 

2 (100) 


* Osteogenesis imperfecta — fracture during birth. 


decades, while in the acute group alone, the 
majority occur in the third, fourth and 
fifth decades. (Table v.) This latter con- 
sideration shows the relation of age in the 
recent fractures to sex, average number of 
ribs per patient, number of ribs with multi- 
ple fractures, complex position of frag- 
ments, rise of the diaphragm and mortality. 


involved and the fifth to the tenth ribs 
were predominant in the other dimension. 
It is interesting to note that the antero- 
lateral and axillary portions of the first rib 
are most frequently involved here. 

Complications to skin occurred twenty- 
one times in the acute fractures. These 
were laceration or penetrating wounds in 
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four, gross hematoma in five, subcutaneous 
emphysema in ten, hematoma with deep 
chest wall abscess in one and hematoma 
with subcutaneous emphysema in one. 


one, empyema in one, gross unilateral 
effusion in fifteen, bilateral effusion in one, 
and minimal local or costophrenic pleuritis 
in six. The fifteen cases of effusion included 



Fig. I. Regions involved in rib fractures. C, cartilage; 
A, anterior; AL, anterolateral; L, lateral; PL, postero- 
lateral; P, posterior. 


TABLE VI 


LOCATION OF FRACTURES (aLL FRACTURES) 


Ribs 

1 Right 

Left 

. 

■ 

2 - 3-4 

5-6-7 ! 

8-9-10 

1 

1 1-12 

I 

2-3-4 

5-6-7 

8-9-10 

I I-I 2 

Costal cartilage 1 

0 

o 

0 

1 1 

0 

I 

I 

0 

1 

0 

Anterior . . 

5 

7 

6 

6 

0 

3 

4 

6 

3 

0 

Anterolateral 

2 

13 

18 

3 

3 

3 

1 1 

15 

4 

I 

Lateral . 

6 

7 

I 1 

14 

0 

4 

6 

15 

I I 

I 

Posterolateral 

o 

1 1 

42 

42 

4 

0 

13 

43 

38 

5 

Posterior 

3 

>9 

27 

39 

21 

3 

16 

17 

32 

22 

Multiple 

o ' 

3 

6 

4 

0 


3 

2 

i 6 

0 

Total 

i6 

60 

i 

1 10 j 

109 

28 

15 

1 

54 

1 

98 

1 

95 

20 


TABLE VII 


COMPLICATIONS (RELATION TO AGE AND SE.x) 


Sc\ and Decade 

Male 

Female 

0 

1 

2 

3 

4 

5 1 

6 

7 

8 

Total 

Skin complications 

16 

! 

5 ; 

0 

3 

5 

I 

3 

3 

4 

i 

I 1 

I 

21 

Pleural complications 

31 

8 

0 

4 


7 

6 

6 


I 

I 

39 

Lung complications 

25 

9 

0 

3 

9 

4 

7 1 

4 

4 

3 

2 

34 

Rise of diaphragm 

22 

7 

0 

I 

7 

4 

6 

4 

4 

2 

I 

29 

Bone complications 

4 


0 

0 

2 

2 

I 

I 

4 

I 

0 

I I 

Severe traumatic sliock 

6 


0 

0 

I 

2 

0 

0 

i 2 

0 

0 

7 

No complications 

44 

35 

I 

3 

10 

15 

18 

'9 

8 

5 

0 

79 


Complications to pleura were present in 
39 of the acute cases. There was simple 
unilateral pneumothorax in five, tension 
pneumothorax in three, hemopneumotho- 
rax in four, tension hemopneumothorax in 


three patients with hemothorax proved bj"^ 
aspiration. 

There were thirty-four cases presenting 
lung complications following recent frac- 
tures. These were representative of atelec- 
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tasis in two, pneumonia or pneumonitis in 
twenty-four, laceration of the lung in six 
and pleuropulmonary fistula in one. 

There were no mediastinal complications 
in this series, nor were there any concomi- 
tant injuries to heart, pericardium or 
esophagus. However, seven of the acute 
cases presented severe traumatic shock on 
admission which minimized the importance 
of their rib fractures in regard to therapy. 
In the group of old fractures were two 
patients with diaphragmatic herniae pre- 
cipitated by the cause of the fracture. 


seventh and eighth decades develop com- 
plications than those who escape. 

A consideration of the region involved to 
the complication (Table viii) reveals some 
interesting facts. Skin and pleural com- 
plications occurred predominantly at a 
higher rib level than the general location of 
fractures. Moreover, pleural complications 
occurred twice as frequently on the right 
side as the left. Skin and pleural complica- 
tions occur about three to four times as 
frequently in the anterior, anterolateral 
and lateral portions of the thorax than the 


TABLE VIII 

COMPLICATIONS AND OTHER BONES (RELATION TO RIB AND REGION) 


Ribs and Region 

Aver. 

No. 

Ribs 



Riglit 




Left 


c 

An 

AI 

L 

PI 

P 

1 

2-3-4 

5-6-7 

8-9-10 

I 1'12 

1 

2-3-4 

5-6-7 

8-9-10 

1 1-12 




.(a)^ 

Skin complications 

3-6 

1 

6 

I 

3 

I 


4 

3 

0 

0 

0 

4 

I 

6 

4 

6 

Pleviral complications .... 

4.0 

3 

1 1 

5 

6 

1 


6 

4 

I 

0 


3 

6 

4 

15 

9 

Lung complications 

4.0 

3 

6 

4 

3 

0 

2 

5 

6 

5 

D 



5 

6 

9 

1 

Rise of diaphragm* 

4.0 

3 

1 1 

5 

5 

I 

4 

8 

6 

3 

Bi 

0 

5 

7 

8 

12 

12 

Bone complications 

4.0 


6 


2 

1 

1 

2 

5 

3 

0 


0 

5 

4 

9 

3 

(b) 

Sternum 

1.8 

1 

I 

i 

3 

2 

2 

1 

I 

I 

0 

3 

2 

s 

2 

0 

4 

Right cl.nviclc 

4.2 

2 

6 

7 


1 


3 

0 

I 

0 

0 

1 

2 

I 


17 

Left clavicle 

4.4 


1 

1 

3 

3 


0 


5 

2 

1 

1 

2 

B 


>9 

Dorsal vertebrae 

Right scapula 

3-4 

3 ■ - 

1 

6 

3 

9 

i 

7 

\ 

5 

0 


4 

I 


5 

1 

4 

0 

0 

0 

I 

I 

2 

4 

2 

0 


31 

Left scapula 

CeiA'ical trans. processes.. 

4.2 

( .0 

1 

1 

0 

i 

1 

0 

0 

0 


4 

• 


0 

0 

0 

0 

0 

0 

0 

0 

I 

0 

2 

0 

2 

0 

5 

Dorsal trans. processes. . . 

6.0 


0 

2 

I 

0 

! 

1 

1 

0 

0 

0 

0 

0 

0 

0 

1 

6 


C — costal cartilage. An — anterior. Al — anterolateral. L — lateral. PI — posterolateral. P — posterior. 
* Complicated cases only. 


Bone complications occurred only eleven 
times as a four-week period is a faix'Iy 
limited span for such complications to 
occur. These were delayed union in one, 
nonunion in four, osteomalacia in one, 
osteomyelitis in two, excessive callus in 
two and bridging of the ribs in one. 

In Table vii these acute complications 
are studied with relation to age and region 
of the thorax involved. Generally, it can be 
seen that as the age advances, there is more 
likelihood of serious complication. This 
feature progresses with a gradual reversal 
of the ratio, in that more patients in the 


corresponding general series of fractures. 
However, the number of skin and pleural 
complications is about equall}' distributed 
from the anterior to the posterior aspect of 
the rib. Lung complications are likewise 
more predominant in rib fractures of a 
higher lever than average, but conform to 
the general series of fractures in that they 
predominate in the posterolateral and 
posterior segments. It is natural to expect 
relatively few lung complications to occur 
in fractures of the eleventh and twelfth 
ribs, most of the latter bones being situated 
below the level of pulmonary parenchyma. 
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Bone complications also show a defTnitc 
tendency to occur more frequently at a 
higher rib level than the control series, and 
to follow more anterolateral and axillar}^ 
fractures than the general distribution of 
fractures would indicate. 


mortality in the complicated series was as 
follows: skin complications, 23.8 per cent; 
lung complications, 23.5 per cent; pleural 
complications, 18.0 per cent; and dia- 
phragm rise in 13.8 per cent. 

In regard to the amount of diaphragm 


TABLE IX 

rRACTURC COMPLICATIONS (RELATION TO POSITION OE ERACTURE, OTHER ERACTURES, AVERAGE 

NUMBER RIBS, MORTALITY) 



A\ er. 
No. 
Ribs 

Otiicr Fr.ic. 

Overriding 

Com- 

minu- 

ted 

Angu- 

lated 

Other 

Pos. 

.Mort.iIitv 

No. 

Per 

Cent 

No. 

Per 

Cent 

No. 

Per 

Cent 

Skin complications 

3 6 

.0 

47 

7 

32 8 

2 

I 

I 

5 

23 8 

Eleural complications 

4 0 

14 

36 

13 

30 

2 


23 

7 

18 

Lung complications 

4 0 

n 

32 

9 

26 5 

2 

3 

20 

8 

23 5 

Severe traumatic shock 

3 6 

• 3 

43 

2 

29 

0 

0 

5 

5 

71 

Rise of diaphram* 

4 0 

IQ 

29 

9 

3 ' 

1 

2 

17 

4 

13 8 

Bone complications 

4 0 

2 

18 

3 

27 3 

I 

0 

7 

0 

0 

No complications 

2 I 

I 

.4 

6 

7 6 

4 


66 

0 

0 


* Complicated cases only. 


In comparing fracture complications 
with uncomplicated fractures (Table ix), it 
is apparent that the average number of ribs 
per patient is approximately twice that of 
the latter group. Again, it can be seen that 
overriding of fragments produces complica- 


Table x 

EXTENT or DIAPHRAGM RISE 



Acute 

Fractures 

All 

Fractures 

Unknown 

7 

21 

None ... 

96 

306 

Right — I interspace or less 

16 

23 

I to 2 interspaces 

'3 

13 

2 to 3 interspaces 

2 

3 

Left — 1 interspace or less ! 

12 

16 

I to 2 interspaces 

1 

1 

2 to 3 interspaces 

0 

I 

Both diaphrams — i interspace 

2 i 

1 

2 

1 


tlons almost four times as often as none. 
When other bones are fractured, complica- 
tions of the skin, lung, pleura and dia- 
phragm rise occur from two to four times as 
frequently as in uncomplicated cases. The 


rise, Table x indicates the extent of this 
complication. For basis of control figures, 
the rise of the diaphragm in all fractures, 
including healed cases is included. Pecul- 
iarh' enough, the diaphragm on the side 
opposite the rib fracture was elevated in 
five cases. This, one may assume to be the 
result of a contre-coup type of injurx'. 
There were twenty-nine cases of acute 
diaphragmatic elevation e.xhiblting other 
complications, viz., to skin, pleura, lung 
and cardiovascular sj'stem. Consequently,^ 
two-fifths of the cases in v'hich diaphrag- 
matic rise occurred were indices of other 
series complications. (Tables vii and viii.) 

An analysis of other bones fractured m ith 
rib fractures brings many interesting points 
to mind. (Table viiib and xii.) The sternum 
Avas fractured four times, the right clavicle 
tAvelve times, left clavicle sixteen times, 
dorsal vertebrae tMenty-two times, right 
scapula four times, left scapula five times, 
cervical transverse processes once and 
dorsal transverse processes t\vice. The 
average number of ribs fractured in cases 
exhibiting other fractures was well above 
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the control series as will be noted. From the 
tables, the left clavicle is more prone to 
complication than the right. Moreover, 
fractures of the ^•ertebrae carried complica- 
tions in over half the cases in which they 
occurred. It is apparent that fractures of 


An interesting group are the double frac- 
tures of ribs. These occurred in seventeen 
patients (Table xi) as double breaks in 
fifteen and as triple fractures in two. The 
majority of double fractures occurred in the 
fifth to tenth ribs as in single fractures. 


TABLE XI 

MULTIPLE FRACTURES (17 P.ATIENTS) 


Rib 

Type 1 

T 1 

Type 11 

Type 111 

Type IV 

Type V 

Type VI 

Total 

Posterior- 

posterior 

! 

Posterior- I 
axillary 

1 

Posterior- 1 
anterior 

1 i 

Postero- 1 

lateral- 

anterior 

Axillary- 

anterior 

' Postenor- 
axillary- 
antcrior 

Right 1 

0 

0 

o 

i 

1 

1 1 

O 1 

o 

o 

2 - 3-4 


0 

•> 

i I 1 

3 

1 O i 

6 

5-^’-“ 

0 

0 

6 

1 

3 

1 

! lo 

S-9-10 

\ 

0 

1 ^ i 

o 

o 

I 

8 

Left 1 

0 

1 



o 

0 

; I 

2 - 3-4 

0 

'* 

! ‘ 

i 

3 

0 j 

1 6 

5 -b -7 

3 

0 

! « 

1 o , 

o 

0 I 

1 3 

8-0- lo 

' 

0 

i 1 

i « 

1 

I 

1 ^ ' 

' 3 

Total 

5 

•\ 

:> 

i ib 

i > ! 

i 

i 1 

i 10 1 

i 1 

1 

i 2 

1 

37 


TABLE XII 

OTHER FRACTURES (RELATION TO CO.MPLICATIONS AND MORTALITY) 



No. 

Complications ; 

1 

Mortality 

Skin 

Pleura j 

Lung 

1 

Shock j 

1 

1 

Bone 1 

Sternum 

4 

.. 

2 

1 ! 

I 

o i 

2 i 

Right clavicle 

12 

o 


I 

2 

I ! 

o 

Left clavicle 

i6 

o 

3 


3 

o 1 

4 ! 

Dorsal vertebra 


. o 

1 

6 

8 

1 

O ! 

' Right scapula 

4 

1 

1 

3 

1 

1 1 

O 

Left scapula 

- 

1 o 

o 





Cerv. trans. pro 'i 

1 

O 




o i 


Dors, trans. pro 

1 

o 

o 


I 

o j 

° 1 


Comminution 

Overriding 

Angulation 


3 


/ 

o 

4 

o 

o 


the first rib arc frequent with fractures of 
the clavicles, scapulae and dorsal spine, 
more so than when none of these bones is 
fractured. The distribution of ribs fractured 
on the other hand is not unusual except 
that there is a tendency for a higher level 
of fracture corresponding to the side on 
which the accessory bone was fractured. 
This can be due to the nature of the injury 
and direction of the force. 


The types of fracture were predominantly 
(i) posterior and anterolateral (sixteen 
times) and (2) axillary and anterolateral 
(ten times). Multiple fractures of the rib 
did not produce any skin complications but 
produced pleural complications in four 
cases, lung complications in five, bone 
complications in one and elevation of the 
diaphragm in five, while only two patients 
exhibited no complications. Other bones 
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were fractured in four cases in this group. 
The mortality for all multiple fractures was 
5.9 per cent. 


Tablc xhi 

IH\CTLRi:S or THH TIRST ANI> TWLI mi UIBS 


] 

Causes 

1 

I st rib 

1 

1 

1 2th rib 

Fall .... 

1 

. ! 
3 

4 

Muscle pull i 


2 

Auto passenger ' 

'3 i 

\ 3 

Cough . ' 

3 ' 

<> 

Pathological ^ 

I ' 

' o 

Unknown 1 

1 

2 i 

3 

Right side 1 

i 

12 I 

6 

Left side 

lO 1 


Bilateral 

4 ) 

I 

Alone (no other ribs) ^ 

6 

1 

8 


The first rib was involved twenty-six 
times in this series. The fracture occurred 
on the right in twelve, left in ten and 
bilateral in four. Moreover, this rib was 


a bilateral eleventh rib fracture with no 
other bones involved. 

Another Interesting group in this series 
are those due to cough, sneeze or other 
involuntary effort. (Table xiv.) There were 
fifty-six such spontaneous fractures and 
interestingly enough, twenty-four had no 
symptoms and forty went untreated. Nine 
were due to tuberculosis, twenty-two to 
asthma, two to postoperative voluntari- 
cough, five to intrathoracic tumors produc- 
ing cough, four to pneumonia, six to 
cardiac cough and four to chronic non- 
tuberculous pulmonary infections, mainly 
bronchiectasis. Eighteen of them were seen 
from the onset and are tabulated as earh- 
cases. The average number of ribs fractured 
per patient was not much over one, but the 
region involved is characteristic. It will be 
noted that the anterior, anterolateral and 
lateral portions are more prone to fracture 
here, particularly the ribs of the midthorax 


TABLE XIV 


FRACTUHES DUE TO COUGH (rEL-ATION TO RIB REGION') 


j 

1 

i 

! 

No. 

Early 

1 

1 

i 

j 

No. 

Late 

1 ‘ 

At-cr. 

Rib 

No. 

i 

1 i 

I 

) 

il 

i' 

! 

1 5 

6 

7 

8 

9 

lO 

J 

!i2 

1 

1 

1 

1 I 

t 

1 

1 

1 

{ 

1 

I 5 

6 

1,0 

b 

[ 

1 ^ 

' c 

1 

A 

1 n 
' t 

1 n 
' 1 

1 

1 

! L 

u 

1 

1 0 

M 

1 p 

1 o 

1 s 

1 

f 

1 

Right 


1 


Left 




Region 



Tuberculosis 

j 

i 

2 

i 

1 1 

I 8 

o 

1 1 
1 ^ 

3 i 

1 2 

o 

1 

1 o 

I 

3 

2 

i 

1 I 

o 

o ! 

2 

1 o 

) , 

5 

' 5 

Bronchial asthma 

' 5 1 

! 1 

! 17 

! I 6 

o i 

1 o 

' 7 

lO 

I 

1 ° 

o ; 

5 

4 

i o 

' ° i 

2 

2 

1 2 

i6 

1 ® 

Voluntarj’ postoperati\ c cough 


0 

i * ^ 

' 

1 . 

o 

o ! 

o 

o 

1 ^ j 

0 i 

O 1 

I ° 

O 1 

1 1 

I t 

1 o 

O 1 


Intrathoracic tumor 

3 j 

6 

' 3 

! o i 

i « 

I 

o i 

o 


' o ' 


y 1 

1 ^ 

O 1 

o 1 

5 1 

, 1 ’ 

■I 1 

1 

Pneunaonia 

1 3 

1 1 

1 ' t> 

i ” 

\ 

O 

, 2 ‘ 

o 

, o 

' 1 

o ^ 

O 1 

1 O 

° 1 

o 1 

, O 1 

1 O 

2 i 

i 2 

Cardiac cough 


1 5 

I o 

i o 

o 

2 

I 

o 

o 1 

i ' ! 

' 2 

O 1 

o 

o 

o ' 

2 

' I ! 

2 1 


Bronchiectasis, etc 

2 

1 

j 2 

1 

1 * 8 

! 2 

1 

1 

o 

I 

o 

1 

o 

I j 

' 

1 

I 


° 1 

O 

i 

o ' 

! 

o 

4 ] 

o 

2 


fractured alone on six occasions. Table xiii 
shows the various causes of first rib frac- 
tures. One rib was fractured in two areas. 

The twelfth rib was fractured less fre- 
quently. There was a total of twelve such 
fractures, six on the right, five on the left 
and one bilateral. The twelfth rib was un- 
accompanied by an}- other fracture in eight 
cases. (Table xm.) One case had a fracture 
of the first and twelfth ribs along with other 
fractures, and one tuberculous patient had 


(5 to 8). Both sides were invoh-ed almost 
equally, the right thirty-six and the left 
thirty-two. 

There were twelve pathological fractures 
in this series of cases. These were repre- 
sented as follows: Multiple myeloma in one, 
bronchogenic carcinoma in one, metastatic 
hj'pernephroma in tu'O, metastatic carci- 
noma of the breast in three, metastatic 
carcinoma of the parotid in one, neuro- 
fibromatosis in one, myelogenous leukemia 
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in one, osteogenesis imperfecta in one and 
squamous cell carcinoma of the chest wall 
in one. There ^Yas no special predilection for 
rib region or portion of a rib involved in any 
of these. The case of osteogenesis imper- 
fecta was recognized at birth when fourteen 
ribs were fractured and no complication 
ensued. 

Taiu-t: x\’ 

I’ATnoi-onicAi. ruAinuirus 


Multiple mvelomu 1 

Bronchogenic carcinoinn i 

Hypernephroma - 

Metastatic carcinoma of breast 3 

Of parotid 1 

Neurofibromatosis i 

Myelogenous leukemia i 

Osteogenesis imperfecta i 

Squamous cell carcinoma of chest wall t 

Total 


One is always interested in the positive 
diagnoses for rib fracture. In this scries, 
fracture was suspected in 163 patients. 
Other bones were suspected to be fractured 
and found to be rib fractures in eight. 
Other diseases were suspected where rib 
fracture was present eighty-five times, and 
130 cases were discovered by routine films. 

The therapy administered in all fractures 
was as follows: unknown in forty-one, none 
in ninety-one, expectant in 132, strapping 
of the chest in io8, deep irradiation for 
pathological fracture in three, and intra- 
tracheal suction in four. Three of those 
subjected to the last named form of therapy 
had pneumonitis and all survived. The 
fourth had audible intrabronchial mucus 
which was regarded as a serious forerunner 
of pneumonia if not relieved. This mode of 
therapy has been regarded, therefore, as an 
efi'ective prophylaxis when bronchial secre- 
tions are not cfl'cctively raised. Four pa- 
tients had late excision of the fracture site 
and intercostal neurectomy for painful rib, 
and three others had other types of surgery, 
including biopsy. Nerve injection with 
novocalne or alcohol was not practiced in 
this group of cases. 

The results of all fractures may be listed 
as follows: unknown, one; dead from rib 


fraeture, eleven; dead from other causes, 
fifteen; living and asymptomatic, 326; liv- 
ing with painful rib, sixteen; living, but too 
soon to evaluate, six; living, but ribs 
involved with other disease at the time of 
discharge from the hospital, eight; and 
living with marked deformity, three. 

SUMMARY 

A series of 386 rib fractures have been 
presented which comprise those cases ad- 
mitted to the University Hospital over a 
five and one-half-year period. These were 
studied as to cause, symptoms and signs, 
and location of fractures. When complica- 
tion accompanied the fracture the mortal- 
ity varied from 23 per cent to yr per cent, 
while the patients in the uncomplicated 
grou]> all survived. These complications 
have been studied in relation to location of 
fracture, other bones fractured and the 
average number of ribs involved. There are 
some interesting groups of cases considered, 
namely, the spontaneous fractures of ribs, 
double fractures of ribs and the pathologi- 
cal fractures. A few other large series of 
case reports of other observers are included 
in the article for comparison of results. 

BIBLIOGRAPHY 

Andina, F. Arrosion der Art. intcrcostalis durch Rip- 
pun frakturun. Scbivch. ined, Wcbnschr., 67: 614, 
>y37- 

Andhus, 11 . Treatment of the traumatic thora.v. Am. J. 
Sxira:., Dec., 1039. 

Bado, J. L, and Cagnoli, 11 . Tlierapy by intercostal 
neurolysis (alcohol). Arcb. xtrug. dc mcd. cir. 
cspccialid, 13: G20. 193S. 

BiSGAun, J. D. Experimental studies of reparative 
costal chrondrogencsis and of transplanted bone. 
5«rg., Gyucc., C" Ohst., 58: 817, 1934. 

Bistou'i, S. Plcuropulmonary complications in frac- 
tures of the ribs. Radiol. AJed., 17: 1255, 1930. 
Bowers, tV. F. Rib regeneration from the standpoint 
of thoracic surgery. .Arch. Sing., 36: 949, 1936. 
Branson, G. and Braiustord, J. F. Fracture of the 
neck of the rib by indirect violence. Brit. M. J., 
246, March, 1930. 

Briedunhacii, L. Fractures of the ribs. Am. J. Sing., 
36: 30S, 1937. 

Bresein, F. . 1 . Fractures of the first rib unassociated 
with fractures of other ribs. Am. J, Sing., 38: 384, 

1937. 

Browning, C. C. Generalized subcutaneous emphy- 
sema secondary to pathological fracture of a rib in 



^ I American Journal ofSiirj;crv 


Jusr, 1941 


Knoepp — Fmclurcs of the Ribs 


far advanced pulmonary tidKTCuIosis. /\m. /tfi. 
Tubcrc., 2s: 57if ><)32. 

CiiuiSTOi'in u, F. Ileus followins; ril> fracture. Ann. 
Surf;., <)o: 30.V. 1920- 

Ciiuucmi.i., IL. D.Tcclinic of rib resection. J. A. A/. A., 
92: 64.^, 1929. 

Duniop, 11. A. and Kokia, .\ 1. Lobar pneumonia 
associated \\itli old malunited fracture of tiie ribs. 
Lancet, i : 452, 1930. 

Findlay, R. T. Fr.actures of the scapula and ribs. 

Am. J. Surg., 38; 489. I037* 

Flnston, R. V. Sam Browne belt for rib fr.ictures. J. 

Banc g,- Joint Stirg., 13: 174, 1031. 

Grout;, Conuad. Abscess of the lunp follow inp fr.ie- 
ture of tiie ribs. Arch. Suri;., 18: 526, 1920. 
Goodlii 1 n, R. V. Spreadinp subcutaneous emphysema 
after fracture of the ribs. Brit. M. J., 153, Januars, 
1929. 

Hammond, R. Method of strappinp the chest fe>r rib 
fracLuTC. J. Bone f- Joint Sure., 13; 233, 1935. 
Handlcy, R. S. Case of multiple thoracic injuries in 
Roman Britain. Brit. J. S., 25: 461, 1037. 
llAUvr.Y, J. L. Accidental imeumothorav. J. .A. M. A., 
94:21,1930. 

IIalhcnsak, L. Uber Rippen frakt. und ihre Fol- 
gezustande. Areb. J. ortbop. u. Unjalt-Cbir., Bd. 
21, 1923. 

How SON, C. R. Fracture of thcjrib from cough —case 
report. .Am. Ret, Tubcrc., 30: 366, 1934. 

Kapitsa, L. .\1. Procaine HCI Block. Vettmk khir., ffn 
176, 1938. 

Kaplan, A. V. and RcYNucur., G. A. Nature and 
prophylavis of traumatic pneumonia. Vc’ttitil: 
kbir., 39: 17, 1935. 

Klcinek, S. B. Fractures of the ribs during pregnancy. 
Boston A/, g' S. J., 190: 1034. 1924. 


MausCliano, V. I-a rad. dclle les cd affez. torac. di 
guerra, (Cimr. Nar. per I'actist. acli tnv. di puerra), 
,\/i7(ino, die. 1913. 

Mayo StalT Proceedings. Report on fractures. 1932, 
1033. '93A. 1935. 103d, 1937. '938. >939- 

.\lAtoiiM, A. Pathological fracture — case fsjphilis). 
/Veil' Orleans M. <" 5. J., 92: 30. 1030. 

Monia, R. a. F\trcine emphysema involving greater 
part of the body. .M. J. Australia, 16: 440, 1929. 

Oi ciisi I, \V. R. Rib fracture from cough. Am. J. Thor. 
Sure., 5: 330. 1036. 

OiDiii ID, C. Bilateral fracture of the ist rib. Brit. M. 
J., 3004: 830, 1035. 

I^iliiahdson, F. C. Indirect fracture of rib in pul- 
monary tuberculosis. J. A. .\l. A., loh: 1343, 1936. 

Smith, D. T. Quoted by Stimson. 

Sti.niu t.K, J. B. Fracture of the rib with p.iradovic.d 
motion. J. A. M. A., 108: 470, 1037. 

Stimson, L. A. Treatise on Fractures. Philadelphia, 
iftSy. H. C. l.ea’s Sows Co. 

Tim 1 AT and Piz/ritA. Fracture of the ribs during 
labor — 4 cases. Bull. Sac. d'ob'tt. ct de eyncc., 21: 
275, 1932. 

VON Bi.itr.MANN, F. Sjstem of pr.ictical surgery. 

\ON Passln, \V. P.seudo.irthrosis following isolated 
fracture of the first rib. Deutsche Zt^ebr. J. Cbir., 
230: 76, 1938. 

Wav GH, R. L. S.im Browne belt of plaster of Paris for 
immobilization of the chest. Brit. J. S., 17: 1067, 
J935- 

Wr.i.DON, R. P. Unusual fracture of the rib. Ind. .M, 
Car., 63: 330, 1930. 

Welti, R. Ther.ipy with elastic belt for rib fractures. 
Scbucir. med. W'cbn'tcbr., 6<): 413, 1939. 

ZiEGLEU. Stat. Mitteilungen uber die aus dcr Schweiz, 
u.a. Deutschland eing. u.d. Ges. anerkannten 
Schadcnfalle, 1010. 



A CRITICAL APPRAISAL OF THE LEG LENGTHENING 

OPERATION 


Beveridge H. 

Assistant Professor of Orthopedic Surgerj', 

CHICAGO, 

T he problem of unequal leg length is 
one that is frequently presented to the 
orthopedic surgeon. There are four 
methods in use to overcome the didiculties 
attendant on the condition : 

1. The first and simplest is some form of 
apparatus for elevating the foot of the 
short leg. 

2. Second, shortening the well leg by a 
removal of a portion of bone. 

3. Third, stopping the growth of the 
longer leg by destruction of one or more of 
the epiphyseal lines. 

4. Fourth, lengthening of the bones of the 
a fleeted leg. 

The first is undoubtedly the least risky 
yet it is significant that the three surgical 
methods have been developed in an cfl'ort 
to overcome certain objections to this one. 
These three surgical approaches to the 
problem have all been done in enough cases 
that they may be considered to have been 
proved entirely feasible. 

Our own choice of the lengthening opera- 
tion w’as based on the very simple consider- 
ation that since all of the surgical methods 
were open to obvious possibilities of disas- 
ter in any individual case, we preferred to 
work with the leg which was already im- 
paired. In other words \ve did not want to 
take the chance of having two bad legs 
instead of one. Since Abbott published his 
paper on bone lengthening in 1924 rather 
numerous cases have been reported by 
Finkelstein, Carrell, Compere and others. 

Most of the papers on the subject have 
dealt with operative technique to a greater 
degree than with the end results of the 
operation. We have felt for some time that 
a study of the end results of the operation 
would be timely, and with that in mind we 
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have made an efl'ort to get in touch with 
our longest standing cases during the past 
year or two. As this study progressed we 
found ourselves wondering whether the 
value to the patient of the results obtained 
was commensurate with the undoubted 
difficulty of the operation to both the sur- 
geon and the patient. This led to an 
attempt to balance one against the other 
in an appraisal of results as we see them. 
To state the proposition more baldly, we 
have attempted to make this paper a 
scientific study rather than a sales talk for 
the operation. We may point out that the 
results we are interested in are not so much 
the lengthening of the leg as the effect on 
the gait of the lengthening obtained. We 
have found definitely that lengthening a 
short leg does not always Improve the gait, 
and if the gait is not improved the result 
cannot be counted as good no matter how 
successful the lengthening may have been. 
Function must be regarded as the essence 
of the matter. 

The definition of end results needs a little 
further qualification, in regard to the age 
of the patient. Most of the bone lengthen- 
ings have been done in children. Complete 
end results in these cases are not to be 
judged until the child has gone through the 
period of rapid growth that takes place at 
adolescence. Some surprises (not to say 
shocks) may result. In studying our results 
we have been especially interested in those 
cases which have passed through this 
period of rapid growth. 

Bone lengthenings have been done in 
fifty-two cases: nine of the femur; two of 
the radius; and forty-one of the lower leg. 
Those of the lower leg are the only ones 
considered here since the femur offers some- 
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what different problems and the two oF the 2 inches and Five under. These measure- 
radius were special cases. ments were made on the .v-rays taken From 

In the Forty-one cases the cause ol short- time to time to check the piogiess and 



Fig. 2. A, Case v. May 7, 1930, three months postoperatlvcly. Bone infected, but callus forming; 
fragments displaced; sequestrum forming at tipper end of lower fragment, d, July 16, 1930, six 
and one-half months postoperatively. Bone firmly united in poor position; sequestrum fully 
formed. 


ening was poliomyelitis in thirty-seven. In 
two other cases the shortening was confined 
to the tibia and was the result oF epiphyseal 
injury From over-enthusiastic manipulation 
oF club Feet. Two cases were congenital 
shortenings — one with an absence oF the 
fibula and the other a congenital hemi- 
atrophy. The first operation was done in 
1929. We have chosen For special study 
nineteen cases in which operation was done 
long enough ago For the patient to have 
passed through the rapid growth oF adoles- 
cence. We Feel they can be Fairly considered 
as end results. This includes all the cases 
From 1929 to 1934, except For one which 
was not checked For a five year result. The 
oldest patient is now 24 years oF age and his 
leg lengthening was done ten years ago. All 
of this group were poliomyelitis cases. 

In this group the lengthening obtained 
was from to 2% inches, with five over 


precautions were taken against distortion 
by the divergence of the rays. This ac- 
counts for the recording of the figures in 
eighths of an inch. The group was all 
checked for five years and some for longer 
on the following points: first, maintenance 
of length; second, development of deformi- 
ties in the leg following the operation; 
third, changes in muscle power following 
the operation; fourth, the gait, that is, the 
function of the leg. 

Maintenance oj Length. Of the nineteen 
patients only one has failed to maintain the 
leg equality even after a growth of several 
inches in height. In this case one leg was 
lengthened 2 inches at the age of 12 years. 
The length was maintained for over a year 
but in the three following years the patient 
grew rapidly and the operated leg fell 
behind inches. On the other hand in 
another patient operated on five years ago 
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the equality was maintained for over a 3'ear 
and then the leg operated on began to forge 
ahead so that It is now i inches longer 



Fig. 2c. June 19, 1931, sixteen and one-half 
months postoperatively. Sequestrum removed; 
solid union; medullary canal forming; bone 
straightening by use; lengthening retained in 
spite of infection. 

than the other. Furthermore the variation 
is all in the length of the lower leg. In two 
other cases the operated leg has outgrown 
its fellow I inch, making three cases in 
which this has happened to a definite 
extent. The maintenance of length has 
been quite uniform and a fairly high pro- 
portion of the cases (three in nineteen) 
have shown more rapid growth than the 
normal leg. This maintenance of the length 
is somewhat surprising in view of the fact 
that there does not seem to be anj^thing 
in the operation itself which would change 
the underljdng conditions which caused the 
shortening — or more accurately — the de- 
delaj^ed growth of the affected leg. The 
factors which cause the delayed growth of 
the bone are not definitely known. 

In our experience shortening in polio- 


myelitis cases is associated only with severe 
paralysis. The paralysis may be sharply 
localized, for instance to the leg below the 
knee, but it will be of high degree to cause 
shortening and it must involve a large part 
of the musculature. I have never seen it, for 
instance, where only the anterior tibial 
muscle was affected. These common ob- 
servations have led to the assumption that 
delayed growth was due to the lack of 
circulation associated with the severe mus- 
cle paralysis. Some have considered it due 
to circulatory changes from direct affection 
of the sympathetic system by the polio- 
myelitis virus. It may be due to other 
neurotrophic disturbances, though I believe 
the physiologists frown on the belief of 
direct trophic nerves. It may be due to the 
lack of some normal stimulation to bone 
growth from the action of muscles attached 
to the bone. It is difficult to conceive how 
the lengthening operation could change any 
of these factors enough to cause the bone to 
resume growth at a rate equal to its normal 
fellow. Probably the growth impulse is 
something considerablj’- more complex than 
anj' of the factors we have mentioned. 

The three cases in which the lengthened 
bone outgrew the other leg (and the same 
thing is happening in other patients not j^et 
old enough to be counted as end results) 
offer another problem. It is eas}" to assume 
that there has been a stimulation to the 
epiphyseal lines which caused increased 
growth, but it is difficult to explain its 
mechanism and why it should continue 
so long. Furthermore experimental ani- 
mal work attempting to obtain increased 
gron^h through epiphyseal stimulation has 
not been brilliantly successful. Wu and 
Wiltner report some experimental work on 
animals in which they obtained increased 
growth in long bones bj- stripping the 
periosteum, but the increased grov'th was 
small and occurred onty in a short time 
after operation. They did not reach an}" 
conclusion as to the mechanism by which 
the lengthening was obtained. The peri- 
osteal stripping is done in the bone length- 
ening operation but the growth apparently 
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continues for .several years. Compere and growth took place long after healing was 
Adams observed that overgrowth some- complete and the bone had become quite 
times followed removal of a graft from the normal so far as the x-ray appearance was 



A D 

Fig. 3. .a, Case ix. Preoperative condition, n, January 7, 1031. three and one-half months post- 
operatively. Good callus; beginning differentiation of medullary canal. 


tibia of a well leg. Their conclusions were 
that “(i) Minimal trauma to the shaft or 
the metaphysis of a long bone with or with- 
out interruption of the medullary blood 
supply does not produce any definite 
increase in rate or extent of longitudinal 
bone growth. (2) Gross trauma involving a 
considerable portion of the shaft of a long 
bone and necessitating repair over a long 
period of time does produce epiphyseal 
stimulation and longitudinal overgrowth. 
(3) The increased rate of growth continues 
only during the period of healing. (4) This 
growth stimulation appears to be secondary 
to the hyperemia and increased vascularity 
of the bone and soft parts following the 
trauma and during the process of healing.” 
A leg lengthening operation can be justly 
classed as gross trauma, thus fitting into 
Compere’s second conclusion. However, 
the third conclusion does not fit so well. In 
the three cases mentioned the increase in 


concerned and presumably when the circu- 
lation was also back to normal. As a matter 
of fact the mere maintenance of length 
seems to me to imply a relative over- 
growth, inasmuch as the leg had previously 
dropped behind the normal leg. To be able 
to control and appl}^ such a stimulus by less 
drastic means than a leg lengthening opera- 
tion would be to the advantage of both the 
patient and the surgeon. At any rate it is an 
interesting question in the physiology of 
the bone growth, and we are still following 
it up. Whatever the difficulty in e^xplaining 
it, the faet remains that the lengthening 
obtained has been quite uniformly retained 
past the adolescent stage of rapid growth. 
Along with the maintenance of growth 
there has been, of course, an improvement 
in posture from the leveling of the pelvis. 
Also the associated compensatory scoliosis 
was relieved. So far as the equalization of 
leg length and its maintenance is concerned 
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we feel reasonably assured. Some interest- 
ing research problems are also opened up 
for investigation. 


Fig. 3c. May 14, 1931, six and one-half months 
postoperatively. Medullary canal and cortex 
^^e^ differentiated; unusualh- rapid restoration. 

The second point on which these nineteen 
cases were specifically checked was devel- 
opment of deformities in the leg following 
lengthening. In this connection we are not 
considering the deformities that may arise 
from displacement of the fragments during 
the lengthening process but rather slowly 
developing deformities resulting apparently 
from internal changes in the bones due to 
the altered mechanics of the lengthened 
bone. The slight displacement that may 
occur during the lengthening process dis- 
appears, so that usually at the end of a year 
or at most two, the bone is quite normal in 
roentgenographic appearance. However, 
there is a distinct tendency to develop two 
deformities, a valgus foot and a tibial twist 
associated with a knock-knee deformity. 

In the nineteen cases we are considering, 
sixteen were badly paralyzed in the affected 
leg and had already a mild degree of knock- 
knee deformity. This deformity increased 


markedly in eight of the cases and as the 
weight bearing shifted more to the inner 
side of the foot, the latter was forced into a 
valgus position. These patients all had 
weak hip abductors. Both of these effects 
we have ascribed to the fact that after leg 
lengthening a new technique of walking 
had to be developed. In a sense the leg had 
been artificialized and the easiest way to 
use it was to evert the foot and roll the knee 
in. Wolf’s law did the rest. These eight 
patients also lost a considerable part of the 
motion of the ankle joint — one of them lost 
ankle motion completely and it was per- 
haps this which led to the development of 
the peculiar gait mentioned, though we 
believe that the fact that the hip abductors 
were weak had much to do with it. As we 
see it, a leg lengthening adds to the strain 
on the hip abductor group and the resulting 
gait is an effort to relieve the strain on this 
group. It is an exaggeration of the gait 
often developed by patients with weak hip 
abductors, the result of an effort to move 
the leg inward under the center of gravity, 
rather than swajdng the body over the leg. 
In this group of slowlj’^ developing deformi- 
ties we must include one unusual result. 
One girl of 14 whose leg had been length- 
ened 2 inches developed a slowly increasing 
limp after leaving the hospital and walking 
for several months. It was found that the 
head of the femur had dislocated com- 
pletely from the acetabulum which was 
shallow and poorly formed. Whether the 
acetabulum had changed its contour fol- 
lowing the leg lengthening we do not know, 
but it was noted previously that the hip 
was somewhat unstable and the hip abduc- 
tor group weak. A Schanz osteotomy 
restored some of the hip stability but, of 
course, left the leg shorter than the other. 

The third point considered in the study 
is changes in muscle power following the leg 
lengthening. Most of these patients were 
badly paralyzed and we did not expect that 
there would be any increase in muscle 
power as the result of the operation. In that 
we were not disappointed. But in one case 
in this series with a fairly good quadriceps 
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there was a loss of power so that the 
quadriceps is now graded as poor. Whether 
this loss is actual or relative on account of 
the changes in leverage from the increased 
length of the tibia is not quite clear. 
Lengthening in this case amounted to 
approximately one-seventh the length of 
the tibia or an increase of 14 per cent in the 
long arm of the lever with a corresponding 
increase in load. It is quite possible that the 
quadriceps did not have the reserve power 
to take care of this extra load. We have had 
the same thing happen in another patient 
not yet old enough to be included in this 
scries of end results. 

The fourth point of study is the elfect of 
leg lengthening on the gait. We have al- 
ready mentioned that leg lengthening does 
not always make the patient walk better — 
a conclusion which seems perfectly logical 
and apparent now but which needed some 
experience, observation and reflection. In 
checking the gait of the group we have 
classified the end results as (i) walking 
better, (2) no better and (3) worse. Six 
were classed as better, nine as no better and 
four as worse. These results are nothing to 
cause overweening pride and we believe 
thev were larsielv due to failure to recognize 
the fact that there were two elements in the 
limp present before operation — the element 
of muscle weakness and the element of 
shortening. Perhaps it would be more 
accurate to say we did not properly evalu- 
ate the relative weights of the two ele- 
ments. To illustrate this point the number 
of operations each year is of interest. In 
1929 there were three; 1930 ten; 1931 none; 
1932 one; 1933 two; 1934 four. The thirteen 
done in 1929 to 1930 accounted for nine of 
the thirteen results classified as no better 
or worse. By that time we were beginning 
to learn by observation to distinguish 
between a favorable and an unfavorable 
case and to select our cases more carefully. 
It was noted that the cases not improved in 
gait were those with weak quadriceps and 
hip muscles, particularly the so-called hip 
abductors which do not abduct the hip at 
all in walking, but do fix the pelvis. It is 


this group of pelvis fixators which have 
accounted for most of our failures. With a 
lengthened leg more strain is thrown on 
this group than with a short leg and the 
limp due to them correspondingly in- 
creases. Cases in which the major element 
of the limp is from weakness of the hip 
abductors, or as we prefer to call them, the 
pelvis fixators, will not be benefited by 
lengthening the leg. Cases in which the 
main element of the limp is due to the 
mechanical disadvantages of a short leg 
will be much improved. Paralysis of the 
quadriceps does not seem to be quite so 
vital an element affecting the gait after a 
leg lengthening except for the possibility 
we have already mentioned that its relative 
power may be changed by the lengthening 
of the leg. Of course quadriceps weakness 
and hip abductor weakness are usually 
associated, but in these cases the quadri- 
ceps does not seem to be the vital factor in 
the resulting limp. One patient in whom the 
quadriceps was strong while the gluteus 
medius was weak is walking better though 
it was with some misgivings that the opera- 
tion was done. 

In order to make a fair appraisal of the 
value of leg lengthening it seems necessary 
to consider briefly some of the difficulties of 
the operation itself. In this we include 
observations made on all forty-one of the 
cases, not confining ourselves to the 
twenty considered as end results. 

The difficulties we feared before we 
began the operation were infection, failure 
of union, displacement of the bone and 
displacement of the foot. As to infection we 
had three, one of the bone and two skin- 
stitch abscesses. While this is a much 
higher percentage than we have had in 
other operations, we do not believe it is 
quite fair to blame it entirely on the opera- 
tion. The one severe infection was appar- 
ently due to outside circumstances and 
operating on that particular day was an 
error in judgment. Nonunion has not 
occurred as yet. This we are more inclined 
to attribute to luck than to any special 
precautions. Incidental!}’ we do not use a 
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motor saw, but split the bone with a thin 
blade osteotome, but whether this has 
an3^thing to do with it is doubtful. 

Displacement of the fragments has not 
been troublesome, though it has occurred 
to a moderate extent in a few cases. We 
have noted that in practicallj' every case 
there is a slight displacement as the longi- 
tudinal cut of the bone is completed. The 
bone springs slightlj^ from its former shape. 
This is apparentl}" due to the fact that the 
tibia has a definite grain, as a piece of wood 
might. This grain is somewhat spiral and 
seems to be associated with some internal 
strain of the bone, which causes the spring- 
ing action noted. Displacement of the foot 
has been much more troublesome. In two 
cases it was marked and necessitated 
secondar}'’ operations. It occurs to a lesser 
degree in practical!}- all cases. The amount 
and direction of the displacement is deter- 
mined by the balance of the power in the 
muscles. We now make it a rule to leave 
any foot stabilization operation that may 
be needed until after the lengthening has 
been obtained. The stabilization procedure 
can then be modified to meet the individual 
deformity. 

In connection with the'foot and ankle we 
have encountered another unanticipated 
difficulty. Most of the patients experience 
some loss of ankle motion. In a number 
there has been almost complete loss of 
motion but no ankylosis as sho\TO by x-ray. 
Since most of the patients operated on have 
had almost flail ankles, a certain amount of 
blocking of ankle motion does no harm, but 
complete loss is likely to lead to marked 
eversion of the foot with an awkward gait. 
This loss of ankle motion we account for as 
follows : In our cases we have noted a rapid 
decalcification of the tarsal bones. It is 
often of such high degree that one sees only 
an eggshell appearance in the x-ray plate. 
It appears within two weeks after the 
operation, when deposition of calcium be- 
gins in the gap between the bone fragments. 
It is an open question whether this decal- 
cification is simply an atrophy of disuse or 
whether the cancellous bones of the foot 


are used as a calcium reservmir from which 
the defect in the shaft of the tibia is 
replenished. There is also a lesser degree of 
decalcification in the lower cancellous end 
of the tibia. One is tempted to assume that 
the calcium is withdrawn for repair. A 
physiologist at Northwestern University is 
attempting to determine the real e.xplana- 
tion, but whatever the explanation, the 
decalcification is a very real difficulty. If 
one attempts to maintain the position of 
the foot by pressure, the tarsal bones, 
particularly the astragalus, are crushed. 
On the other hand, if the foot is allowed to 
distort and is later corrected by a sub- 
astragaloid arthrodesis, the tarsal bones are 
easily crushed during this operation. The 
change usually produced is a flattening of 
the dome of the astragalus under the tibia, 
which limits the ankle motion in dorsi- and 
plantarflexion. If this limitation is not too 
marked it makes an e.vcellent block for a 
flail ankle, but it is difficult to control the 
amount of the limitation. The decalcifica- 
tion disappears with use and, as usual, the 
arthrodesis produced in these decalcified 
bones is good. 

Nerve disturbance shown by loss of 
sensation from the lengthening has oc- 
curred in two cases. In both it cleared up in 
about six to eight weeks and in neither was 
any trophic sore produced. In both these 
cases lengthening was well over 2 inches. 

SUMMARY AND CONCLUSIONS 

1. Equalization of leg length by length- 
ening of the bones of the lower leg is 
feasible and the equality will be maintained 
through the period of growth at adoles- 
cence in the great majority of cases, at least 
in poliomyelitis cases. We do not believe 
the operation is worthwhile in a patient 
who has not sufficient power to walk with- 
out a brace. 

2. Equalization of leg length does not 
improve the gait in poliomyelitis cases 
unless certain conditions as to muscle 
power are met. First, the gluteus muscles 
must have adequate power to fix the pelvis 
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against gravity when walking. Second, the 
quadriceps must have enough power to 
extend the knee against gravity plus sev- 
eral pounds resistance applied to the ankle. 
Third, if there is any doubt as to whether 
the gait will be improved by leg lengthen- 
ing the shoe should be built up an amount 
equal to the proposed lengthening and the 
gait observed for a week or two, 

3. In view of the dilhculties of the opera- 
tion and after-care we do not believe the 
operation is worthwhile for less than i Lj 
inches of shortening. 

4. More than 3 inches of lengthening is 
risky on account of the danger of nerve 
disturbance. 

5. Shortening due to old osteomyelitis 
we consider an absolute contraindication to 
leg lengthening because there is danger of 
lighting up the infection and the bone is of 
poor quality. Shortening following osteo- 


myelitis is prima facie evidence of poor 
bone. 

6 . Congenital shortening is a relative 
contraindication and each case must be 
decided upon individually. 

7. Shortening due to epiphyseal injury 
has not maintained the lengthening which 
may be obtained. 

In this study we have tried to be as 
objective as possible and not to be influ- 
enced by parents, patients, interns or 
nurses. We have noted in our earlier pa- 
tients that the ones showing the better 
results were chosen, unknowingly, to fulfill 
the criteria given above. As these observa- 
tions formulated themselves and we began 
to choose knowingly, the results have been 
more satisfactory, but the series has not 
grown rapidly. We believe the operation 
has a field of usefulness within the frame- 
work we have outlined. 



REGIONAL ILEITIS 

RESUME OF PRESENT KNOWLEDGE AND THE ADDITION OF TWENTY-TWO CASES 

FROM BROOME COUNTY, NEW YORK 


Hyman Sneierson, m.d., f.a.c.s. and Jeremiah Ryan, m.d. 

Attending Surgeon City Hospital 
BINGHAMTON, NEW YORK 


C ICATRICIAL or regional enteritis 
is a nonspecific low grade inflam- 
niator}^ process in a localized area 
of the intestinal tract. It generally’’ affects 
the terminal ileum but may be found in 
any part of the intestinal tract. 

Reports of cases under various names 
have been known in literature as early as 
1806,^ but a clear cut description of this 
clinical entity was not given until 1932.- 
At this time Crohn and his associates gave 
a comprehensive pathological and clinical 
description of this disease and differen- 
tiated it from other similar conditions. 
Since then, cases have been reported from 
all over the world and in all classes and 
kinds of people. The original concept of a 
disease limited to the ileum was expanded 
to include the entire intestinal tract. 
Regional colitis has been differentiated 
from this condition by some men* but 
generalR the condition is considered the 
same. 

The etiology is obscure. Felsen^ believes 
bacillary dj'sentery the cause. Bargen® and 
writers in general disagree. Stafford* sug- 
gests that a virus may be the cause. 
Crohn' and Bargen® admit the possibility. 
Bargen® and others of the Mayo Clinic® 
despite all negative tests are of the opinion 
that the condition may be of tuberculous 
origin. The definition generallj’^ accepted is 
that this is a nonspecific granulomatous 
condition accompanied by lymphstasis or 
blocking. 

The pathology is that found in non- 
specific granulomas and is characterized 
by an inflammatorj" reaction in which 
there is a marked productive element. 
Ginzburg and Oppenheinmer^® in a study 


NEW YORK, NEW YORK 

of nonspecific granulomas of the intestine 
including ileitis state that histologically a 
study of all the various tj-pes of lesions 
show “merely e\'idences of various degrees 
and stages of acute and chronic inflamma- 
tion with infiltration b\' Lmphoc3'tes, 
pol^'morphonuclear leucoc^'tes, plasma cells 
and mast cells, together with varying 
degrees of fibroblastic proliferation and 
often degenerative changes. In some of the 
peri-intestinal lesions there is often con- 
siderable hyalinization and calcification 
and even early bone formation has been 
encountered. The presence of giant cells is 
a common finding.” They believe that these 
are of onl^" accidental significance and are 
due to the presence of particles of non- 
absorbable vegetable matter which have 
become incorporated within the lesions 
as a result of deep ulceration and which 
act as irritants. Hadfield” is the onl3' 
pathologist found b3^ the writers who 
claims to be able to identif3' the specific 
histological picture of regional ileitis. 

The gross appearance depends on the 
stage when first noted. During the acute 
process the bowel is edematous, thickened 
and injected with a rough, easiR bleeding, 
granular serosa, often covered with tu- 
bercle-like formations. The mesenter3' is 
thickened and contains enlarged but dis- 
crete nodes. When sufricientl3^ advanced, 
the gut feels like a “rubber hose.” Areas of 
normal bowel between sharpl3' defined dis- 
eased segments — -so-called “skip” areas — 
ma3' be present. These normal areas ma3'' 
var3' from a few inches to several feet. 
Failure to note these is regarded as a 
reason for recurrence after adequate com- 
plete removal of the diseased segment.*® 
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The disease process in the terminal ileum 
seems to extend into the cecum, but in 
most cases it ends at the ileocecal junction. 
However, the cecum ma^'’ be aflected, 
cither bv’ extension of the process or alone. 
As noted above, the same process max’ be 
seen in the jejunum or in the colon or in 
small bowel and colon at the same time. 

Clinically, early cases often have symp- 
toms suggestive of acute appendicitis and 
the true condition is discovered onlv at 
operation for this condition. There is 
lower abdominal pain, elevated tempera- 
ture and an Increased white blood count. 
The pain, however, is often diffuse and 
max’ ex’en be on the left side. Crohn' be- 
liex’es that diarrhea is a constant finding 
and difl'erentiates this condition from 
appendicitis. 

As the disease progresses, due to inter- 
ference with the blood and lymphatic 
supply, ulceration of the mucosa occurs. 
The breaking down and attempted healing 
in the boxvcl cause symptoms of a mild 
colitis. The healing process may cause 
scarring with mild obstruction. The diar- 
rhea is less marked than in ulceratix’e 
colitis. Recurring bouts of abdominal pain, 
fever and diarrhea are common. Due to 
the fibrosis a mass max’ be felt, usuallj’ in 
the right loxx’er quadrant. The distortion 
and rigiditv of the bowel due to the 
scarring causes a constant defect in 
the .v-ray film which has been labeled the 
“string” sign bx’ Kantor, This is con- 
sidered to be pathognomonic of ileitis 
when present. 

The next stage is that of advanced scar- 
ring xvith signs and symptoms of intes- 
tinal obstruction. The bowel is leatherx- and 
the wall thick and fixed. The mesentery’ is 
thick and rigid. Severe cramps, nausea and 
x’omiting are noted clinicallx\ An abdomi- 
nal mass is usually present. X-rax’ exami- 
nation shows a dilated small bowel abox'e 
an area of obstruction. 

The last stage is characterized by the 
dex’elopment of multiple sinuses arid fis- 
tulas betxveen the x^arious loops of boxvel 
and between the boxvel and the outside. 


Fecal fistula following appendectomy is 
one of the pathognomonic signs of a 
residual ileitis. Crohn'' reports fistulous 
tracts to the inguinal region, lateral 
abdominal wall, right lumbar and peri- 
anal regions. Rectal and rectox^aginal 
fistulas are sometimes seen. Due to the 
sloxv perforation, abscesses may be found 
xvalled ofl' by the surrounding boxvel. The 
omentum is thickened and granular and 
seems plastered to the adjacent xdscera. 
The process may be so xvidespread that 
exact delineation of the pathological proc- 
ess maj' not be possible. The boxvel is 
markecllx- thickened and of a leatherx^ 
texture. 

In the adxxanced cases aside from those 
xvith abscess formation a short circuiting 
procedure xvith section of the ileum xvill 
cause the acute process to subside. At the 
second operation the pathological appear- 
ance xvill be entirely different. The disease 
process xvill then be seen to inx’olx^e a com- 
paratively short segment, usually the 
terminal ileum. The rest of the intestinal 
tract xvill seem normal. Ex’en the omen- 
tum xvill have regained a fairl}’ normal 
appearance and can be freed xvith compara- 
tix’e ease from the adhering boxx’el. The 
inx’olx'ed segment xvill hax'-e a leather^’ 
appearance and xvill hax’e lost its acutely 
inflamed look. It is usually’ quite rigid and 
fixed to the underhung thickened mes- 
entery. In the lumen due to the alternate 
breaking doxvn and healing process the 
intervening uninxmlx’ed mucosa is throxvn 
into prominence gixung the mucosa a 
cobble-stone appearance xvhich is char- 
acteristic. 

The xvriters xvould like to emphasize 
xvith Crohn that the pathological process 
does not necessarilx’ conform to the clini- 
cal picture. The process may be sloxv xvith 
immediate healing causing obstruction 
xvith little or no acute inflammator}'' 
changes noted grossly. On the other hand 
an acute onset ma^^ usher in the last 
stage of an ulceratRe or obstructix'-e lesion 
xvith abscess formation. Thus xvhile the 
acute t3’pe may usually be considered not 
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to show the advanced lesions, occasionally 
at operation for an acute abdomen a 
definite peritonitis with an advanced stage 
of ileitis with perforation into the general 
abdominal cavity may be found. Marshall'® 
and Querna''* each report a case of general 
peritonitis following perforation with fatal 
outcomes. 

DIAGNOSIS 

The diagnosis of ileitis should always be 
considered in a young patient with recur- 
ring attacks of abdominal pain, diarrhea 
and loss of weight. Also in cases of chronic 
partial intestinal obstruction accompanied 
b}'' signs of a low grade inflammatory 
process. The presence of diarrhea accord- 
ing to Crohn" definitely rules out acute 
appendicitis. From personal e.xperience 
we differ with him on that point. However, 
recurring attacks of abdominal pain and 
diarrhea accompanied by loss of weight, 
slight fever, leukocytosis and anemia in a 
young individual should lead one to look 
for ileitis in the absence of a definite ulcera- 
tive colitis. The presence of a mass in the 
right lower quadrant is highlj^ suggestive 
when present. Fecal fistula following an 
appendectomy is another highly suggestive 
finding. It is in these cases that the -v-ray 
examination will demonstrate the rigid 
terminal ileum usually in the form of the 
“string-sign” of Kantor. According to 
Brown, Bargen and Weber'® the .v-ray is 
the chief diagnostic aid. 

The differential diagnosis is easy accord- 
ing to Crohn.^ He believes that with the 
exception of primary ileocecal tuberculosis, 
which is practically nonexistent, a careful 
history and v-ray and sigmoidoscopic 
examination will demonstrate the disease 
when present. Other writers, including our- 
selves, are not so optimistic. Brown, 
Bargen and Weber reported eighteen cases 
from the Mayo Clinic in 1934 with the 
following preoperative diagnoses: Inflam- 
matorj’- lesion of the bowel, eight; undeter- 
mined type of obstruction of bowel, eight; 
carcinoma, one; cholecystitis, one. Cutler'® 
mentions a case which was classified as 


regional enteritis for two j'ears before the 
true diagnosis of carcinoma was made. Two 
cases which were carefully studied in our 
hospital, one of which had a Wpical 
“string-sign,” turned out to have appendi- 
ceal pathology only. In our e.xperience and 
that of most of the writers on the subject, 
the condition was often first noted at 
operation, 

TREATMENT 

The treatment of regional ileitis is con- 
sidered surgical at the present time. Dr. 
Elliott Cutler, Professor of Surgerj' at 
Harvard Universit3% disagrees. He states 
that in his e.xperience and that of his 
colleagues, surgery' has been of little value, 
except when signs of obstruction or abscess 
presented. He questions the reliability of 
the cures reported bj' the advocates of 
surgery and belie^'es he can get the same or 
better results by medical treatment.'® 
Crohn'® answers this by stating that when 
the disease has progressed to definite 
scarring, the bowel is permanently dam- 
aged even though clinically the patient is 
well. If this is not remedied, there will be 
future trouble. He reports one case 
demonstrating this point. Marshall'® agrees 
with this concept. 

Both Crohn and Cutler agree that medi- 
cal treatment should be used in acute cases, 
and in those which are too far advanced for 
radical surgery. 

The medical treatment suggested bj' 
Cutler and which is generallj^ used, consists 
of a bland diet containing a high protein, 
high vitamin and low residue content. 
Mineral oil is suggested. The use of suppor- 
tive measures such as blood transfusions, 
alpine light, bed rest, etc., are used as 
indicated. Crohn e.xperimented with the 
use of typhoid and other nonspecific ther- 
apj'^ without success.'® AT-raj'’ therap}' is also 
advocated by Cutler in some cases. The 
writer has used it in one case without much 
success. 

The surgical treatment is still being de- 
bated. Acute conditions found at operation 
should be left alone unless obstruction 
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exists. In this case an ileocolostoray or even 
enterostomy as reported by Kross^' may be 
indicated. In the presence of perforation or 
signs of peritonitis or abscess formation 
simple drainage is advocated. The use of 
more complicated procedures results in a 
high mortality.^^'^'* 

The treatment of the appendix in cases 
of acute ileitis is debatable. Fecal fistulas 
following appendectomy are reported in 
nearly all series. On the other hand, simple 
appendectomies with cure are also reported 
in the same series. The exact percentage of 
fecal fistula compared to the total number 
of cases with appendectomy only is not 
known, but from the series we surveyed, 
the percentage is fairly high. 

Ileocolostomy with section of the termi- 
nal ileum was originally advocated as the 
first step of a radical resection. The same 
procedure without transection of the ileum 
has been found to be unsatisfactory due to 
the fact that the diseased segment is not 
put at rest. As a result progression occurs 
making the next step difficult if not impos- 
sible. Pemberton and Brown** report six of 
eight patients with ileocolostomy only as 
well two to five years later. Colp and 
Ginzburg*- report twenty-two cases with 
this procedure only with twenty clinical 
cures. The remaining two cases had fecal 
fistulas and they emphasize that in this 
type resection must be done later. Ileo- 
tra ns verse colostomy b}'^ the slde-to-side 
technic is generally employed. The position 
of the ileum as regards iso- or antiperistalsis 
is unimportant. Ileosigmoidostomy may be 
used if a normal bowel cannot be found 
proximally. 

Radical resection is at present the most 
widely used. This may be done in one or 
two stages. The first stage ma}' be an 
ileocolostomy or as advised by Marshall of 
the Lahey Clinie, resection bj- the Mikulicz 
procedure as modified by Lahey. In this the 
mass is removed at the first stage leaving a 
double-barreled colostomy opening with 
the ileum longer than the colon spur. A 
tube is immediately inserted into the ileum. 
Later the spur is crushed and the patient 


sent home. Repair of the colostomy is done 
several weeks later. Primary resection with 
immediate anastomosis is employed fre- 
quently. The series from the larger centers 
show a preponderance of this procedure. 

RESULTS 

Radical surgery is attended with a 
mortality of about 15 per cent.*- Recent 
reports from the larger clinics have bettered 
this. Marshall reports resection of the 
affected loop in twenty-two patients with- 
out a fatalitjL Seventeen of these patients 
were operated upon by the modified 
Mikulicz procedure. In four additional 
cases ileocolostoni}'^ alone was done with 
one fatality and in three others drainage of 
abscesses was accompanied by one fatality. 
This gives a total of twentj^-nine cases 
with two deaths. Clark and Dixon® report 
fortv-foiir cases of which fourteen had an 
ileocolostomy with four deaths; fourteen 
patients had a one-stage resection with one 
death, fifteen had a two-stage resection 
with two deaths and one had a simple 
e.xploration and recovered. Blackburn®® 
and his associates report si.xteen one-stage 
and four two-stage resections without 
mortality. Two other cases had short 
circuitating procedures with equally good 
results. 

Crohn has advocated radical resection 
believing that about 50 per cent of the 
palliative procedures are followed by recur- 
rence. Recently he has swung to the con- 
servative side and feels that ileotransverse 
colostomy should be performed, as advo- 
cated by Colp and Ginzburg.*® He attrib- 
utes the high mortalit}'^ reported to the 
fact that cases are seen after extensive 
involvement has oceurred or after dela}^ in 
resorting to surgeiy. 

The reeurrence rate quoted b}^ Crohn is 
7.7 per cent. This is ascribed to too con- 
servative reseetions. He contends that the 
amount of bowel remaining is immaterial as 
far as ability to live normally. Marshall 
reports two recurrences in his twenty-nine 
cases. Blaekburn®® in twenty-two cases 
reports no recurrences. 



American Journal of Surgery 


Sneierson, Ryan — Ileitis 


Jose, 1541 


Crohn’- states that there is a 90 per cent 
return to health when the proper surgery is 
used. This seems borne out bj' the results 
quoted above. The discrepancy between 
this and the statement of Dr. Cutler of 
practically no cure lies in the method of 
interpreting the patient’s clinical status. 
Crohn' relies on the fact that the patient 
has gained weight and is able to carry on 
his occupation. Cutler’” makes use of the 
.v-ray interpretation by the “motility” 
series and classifies only as cured that rare 
case which has absolutely no intestinal 
symptoms and a completely normal gastro- 
intestinal tract as evidenced by careful 
examination. 

REGIONAL ILEITIS IN BROOME COUNTY, 
NEW YORK 

This study comprises twenty-two cases 
of regional ileitis which have been found in 
the records of the Binghamton City Hospi- 
tal (565 beds) (seventeen cases), The 
Wilson Memorial Hospital, Johnson City, 
New York (328 beds) (three cases), The 
Ideal Hospital, Endicott, New York (116 
beds) (no cases), and from Our Lady of 
Lourdes Hospital (seventy-nine beds) (two 
cases). They total a hospital capacity of 
1,088 beds and are located in the City of 
Binghamton, Towns of Johnson City and 
Endicott, New York. These hospitals 
supply a population of about 155,000 com- 
posed of both urban and rural districts. 

The classification used by Cutler’® and 
Mixter,-’ which considers the condition 
the same no matter in what part of the 
intestinal tract it occurred, was used. 

Many of the cases were questionable 
from the pathological viewpoint and have 
been included onlj’^ after careful analysis. 
In many cases the opinion of Dr. Burrill 
Crohn gave the correct diagnosis. The 
pathological picture was often not charac- 
teristic and only found at later resections. 
In other words, Homans and Hass’-- state- 
ment of ileitis being a clinical and not a 
pathological entity seems justified accord- 
ing to this series. 


The twcnt3'-two cases were admitted in 
the following years: one in 1930; one in 
1933; one in 1935; six in 1936; five in 1937; 
two in 1938; five in 1939 and one in 1940. 

The age grouping falls within the range 
quoted in literature. There were nine males 
and five females in the resected groups. 
There were four males and four females in 
the group in which simple appendectomy or 
exploration only was performed. The total 
in the group was thirteen males and nine 
females. 

When originall}' described in the early 
reports it was stated that regional ileitis 
had a prediliction for the Hebrew race. 
Recent literature, however, has demon- 
strated that this is a fallacy and that the 
disease maj' occur in any race and in an}' 
class of people. There were no Jewish 
patients in our entire series. 

Fourteen of the twenty-two cases had 
resections of the bowel. The other eight had 
either simple appendectomy or drainage. 

The nonresected cases were diagnosed in 
the last four j'ear period (1936 to 1940 
inclusive). This suggests that the condition 
has been looked for with any thoroughness 
only during that period. It also indicates 
that similar cases probably were present in 
other years and not noted. Since the occur- 
rence of persistent fecal fistula during this 
and previous years was not found, the 
writers draw the conclusion that acute 
cases of regional ileitis had best be left 
alone as thej' will subside spontaneously. 
Ginzburg-® has emphasized this point in a 
recent paper. 

The eight nonresected cases had no treat- 
ment directed to the ileitis (Cases xv to 
XXII inclusive). These were all acute and 
found unexpected!}’ at operation. Only one 
(Case xxi) had diarrhea which is contrary 
to the history to be expected in ileitis 
according to Crohn.' Six had simple ap- 
pendectomy without drainage. One (Case 
xxi) had freeing of adhesions about the 
cecum due to a pre\'ious appendectomy 
and one (Case xv) had drainage of the 
peritoneum without appendectomy. The 
last two showed signs of acute peritonitis. 
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Cultures of. the peritoneum were not clone. 
All of these have recovered and are clini- 
cally cured. Since the longest period 
elapsed is four years, there is a possibility 
that there may be active involvement at a 
future date. Case xviii which showed ex- 
treme thickening of the terminal eighteen 
inches of the ileum in a four year old child 
would seem to be the best candidate for 
recurrence since only two years have 
elapsed since operation. A gastrointestinal 
series was negative during the hospital 
period but since we do not use the “motil- 
ity” series declared necessary' by Cutler^'' it 
is probable that the condition was still 
present on discharge. It is inconceivable 
that the amount of pathology found at 
operation would completely disappear in a 
few days. 

The removal of the appendix in the six- 
acute cases did not result in formation of 
fistulas which is again contrary to what is 
generally believed. It seems to the writers 
that removal of a probable future ofl'ender, 
the appendix, is better for the patient than 
failure to do so in order to prevent a possi- 
ble fistula. Our cases and others-'* reported 
in literature would tend to substantiate 
this. 

There were fourteen cases which under- 
Avent radical resection in one or more 
stages. Four of these had appendectomy 
without fistula formation before the condi- 
tion was recognized. One of these (Case iv) 
had an appendectomy three years before. 
The involvement of the ileum was noted at 
the time and considered to be tuberculous. 
This was an advanced case according to the 
writer’s concept of the condition at this 
time. The case was not acute and we be- 
lieve with Crohn that surgery directed to 
the ileum was Indicated at that time. Cases 
II, X and XI also had appendectomies, two, 
one and three years, respectively, before 
resection. Apparently nothing abnormal 
was noted in the ileum at the time in any of 
these. The condition found at the second- 
ary procedures was far advanced with 
marked obstruction necessitating radical 
surgery in each case. Case ii had an ileo- 


colostomy without section of the ileum 
followed by removal of the terminal ileum, 
cecum and ascending colon. A supravaginal 
hysterectomy and salpingectomy were done 
at the same time. Clinical cure resulted. 
Case IV had an ileocecostom}^ ileosigmoid- 
ostomy, resection of ileum, cecum and 
ascending colon with permanent colostom}^ 
freeing' of pelvic colon, permanent ileos- 
tomy and ileotransverse colostomy with 
later development of a fecal fistula in 
sequence. The result is a bedridden patient. 
The outlook seems hopeless for clinical 
recovery. Case x had a resection of the 
affected ileum with recurrence necessitat- 
ing further resection. He is clinically im- 
proved but not cured. Case xi had a resec- 
tion of the terminal ileum and cecum and 
died of a cerebral accident six days post- 
operatively. At operation a fistula between 
the ileum and the ascending colon was 
found. The diagnosis at the time of opera- 
tion was carcinoma. 

In summary, one patient died (Case xi), 
one is an invalid (Case iv) and one (Casex) 
after two radical resections must still be 
considered to have the condition still 
active. Only one patient (Case ii) may be 
considered to be clinically cured. These 
cases strongly indicate the necessity for 
differentiating the “acute” cases which will 
spontaneously regress from those which 
have reached the scarring irreversible stage 
and in which immediate surgery is indi- 
cated to prevent the sad results listed 
above. We are of the opinion that a primar^^ 
ileocolostomv with exclusion might have 
improved the results. Radical resection 
was apparently either inadequate or per- 
formed too late. 

Two cases (Cases vii and ix) had appen- 
dectom}’’ with fistula formation. Repeated 
attempts were made to close these without 
success. The explanation given by Ginz- 
burg-^ that the fistula is due to an ulcera- 
tive process in the bowel wall which will not 
close as will the cases due to back pressure 
following appendicitis is well borne out. 
Case VII had jejunal involvement at the 
second radical operation necessitating re- 
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section of jejunum as well as ileum and 
colon. He also had an ischiorectal fistula 
which may well have been a peri-anal sinus 
from the affected bowel. Case ix had 
thirteen operations before clinical cure was 
obtained. Most of these were attempts at 
closure of the fistula. Finally the terminal 
ileum, cecum, ascending colon and part of 
the transverse colon were removed. His last 
hospital sta}' was for a period of three 
3’'ears. Healing was not obtained until after 
the radical resection. This corroborates the 
findings of Colp and Ginzburg'® of the 
necessity for radical resection in cases of 
abdominal fistula. One of the above pa- 
tients has apparently- been completely- 
cured (Case ix). The other patient (Case 
vii) is clinically' well but may' be classified 
as “disease present and still active.” He 
has occasional abdominal upsets and has 
to watch his diet carefully. 

One patient (Case vi) was operated upon 
during the abscess stage and was treated by' 
enterostomy and drainage with subsequent 
drainage of further abscesses as they 
developed. Later radical resection of the 
ileum, cecum and ascending colon resulted 
in a clinical cure. 

Another (Case vni) had involvement of 
the sigmoid only' and was treated by' e.xte- 
riorization and resection with subsequent 
closure of the colostomy'. At the time of the 
operation the condition was considered to 
be malignant. The patient is clinically well. 

Four cases (i, v, x and xiv) were treated 
by' radical resections of the ileum only' with 
immediate anastomosis as the primary- 
procedure. Case X only' had had a previous 
appendectomy-. As mentioned before, recur- 
rence occurred necessitating further re- 
moval of ileum but without touching the 
cecum. Case i had a primary' resection of 
the ileum with a clinical cure. He has occa- 
sional abdominal distress but the gastro- 
intestinal series have been negative. Case v 
had a primary- resection of the ileum during 
the acute stage with generalized peritonitis, 
resulting in an operating room fatality. In 
the light of literature and Cases xv and xxi 
in our series simple drainage might have 
changed the outcome. Case xiv had resec- 


tion of the terminal ileum and ileocolos- 
tomy' with clinical cure. 

The three surviving cases substantiate 
Mixter’s®' statement that removal of the 
cecum is not necessary' unless it is affected, 
as long as a fairly' large area of normal small 
bowel is left at each end of the diseased 
area. The recurrence (Case x) was due to 
failure to remove mesenteric glands at- 
tached to underly-ing large blood vessels. 

Crohn believes that resections should 
always include the cecum if the ileum near 
it is involved. The above questions this 
statement. 

Three cases (ni, xii and xiii) had radical 
resections of terminal ileum, cecum and 
part of the ascending colon without previ- 
ous operative procedures. In two (xii and 
xiii) the condition was not suspected, the 
diagnosis being appendiceal abscess and 
ectopic pregnancy', respectively'. The other 
(Case hi) had a typical history- of ileitis 
with diarrhea, loss of weight, etc., and was 
not admitted as an emergency-. She died 
following a second operation for intestinal 
obstruction which developed postopera- 
tively-. The complication of intestinal 
obstruction following intestinal resection is 
one of the reasons given by' Colp and 
Ginzburg'® in advocating ileocolostomy. 
Cases XII and xiii are clinically' cured. 
Proximal enterostomy- was done in Cases in 
and XIII. 

In summary-, two cases (11 and iv) had 
preliminary- short circuiting operations 
followed by' radical resections. One (Case 
vi) had drainage of abscesses and ileostomy- 
with later resection. One case (viii) had a 
Mikulicz procedure. Ten cases (i, in, v, 
VII, IX, X, XI, xn, XIII and xiv) had radical 
resections in one stage. 

Mortalily. There were no deaths in 
those having a two-stage or Mikulicz 
operation. There were three deaths in the 
ten primary- rections giving a mortality of 
27 per cent. The total mortality for the 
resected cases (14) was 21 plus per cent. 
The mortality for the entire series of 
twenty-two cases was 13.6 per cent. 

A survey- of the above shows definitely- 
that while primary- resections if radical 
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enough will give the best results, the 
mortality is prohibitive in the average 
surgeon’s hands. That this applies generall}'- 
may be noted by comparing this report 
with that of T. H. Russell from the Post- 
Graduate Hospital in New York City list- 
ing twenty-seven cases of which eleven had 
appendectomy only with three deaths.-^ 


clinically well for about four years before a 
second operation was necessitated by 
obstruction. Following this procedure he 
has remained well to date — six years. 

Three other cases (iv, vii, ix) had multi- 
ple operations but none of these was ever 
well between the various procedures. Case 
IV was undoubtedly inoperable when radi- 
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Oisc* 

1 Age 

Year 

Procedure 

Abdominal 

Fistula 

Recurrence 

Clinical 

Result 

1 

49 

>937 

Primary resection 

1 

0 

No 

Cured 

u 

44 

1936 

Stage resection ! 

0 

No 

Cured 

111 

19 j 

1936 

Primary resection 

0 1 

' 

Died 

IV 

22 

1937 

Stage resection, multi- 

, 0 

Yes ? 

Surgical 




pie operations 

1 

1 

failure 

V 

17 

1936 

Primary resection 

0 1 


Died 

VI 

33 ■ 

• >936 ! 

2 stage resection 

0 ! 

No 

Cured 

vu 

26 

>933 

Primary resection 

Yes 

Yes ? 

Improved 

vm 

47 1 

>936 

Mikulicz’ procedure 

i ^ 

No 

Cured 

IX 

34 

>935 

Primary resection 

'I’es 

Yes ? 

Cured 

X 

22 

1930 

Primary resection 

0 

Yes 

Improved 

XI 

57 

>939 

Primary resection 

0 


Died 

XU 

21 

>939 

Primarj’ resection 

0 

No 

Cured 

xm 

27 

>938 

Primary resection 

0 . 

No 

Cured 

XIV 

12 

>939 

Primary resection 

0 

No 

Cured 

XV 

3S 

>937 

Drainage 

j 0 

No 

Cured 

XVI 

14 

>936 

Appendectomy 

0 

No 

Cured 

xvu 

17 

>935 

Appendectomy 

0 

No 

; Cured 

xvin 

4 

>938 

Appendectomy 

0 

No 

Cured 

XIX 

55 

>937 

Appendectomy 

0 

No 

Cured 

XX 

>9 

>939 

Appendectomy 

0 

No 

Cured 

XXI 

60 

>939 

hrccing of adhesions 

' 0 

No 

Cured 

xxu 

15 

i 

>940 

Appendectomy 

0 

No 

Cured 


Total: Appendectomies 6 

Drainage i 

Freeing of adhesions i 

Resections i ^ 

Recurrences ^ 

Results: Clinieally cured 16 

Improved 2 

Surgical failure j 

Deaths 2 

_ * These patients were operated upon by Doctors Bowen, Cunningham, Dyer, Henry, Hobbs, W. T. King, H. 

J. King, Matthews, iMoIyneaux, Moore, Pope, Squires, Sneierson, Torrance and Whittemorc (deceased). 


There were four recurrences in the four- 
teen resections. If one classifies as recur- 
rence those cases which after operation are 
clinically cured for a varying period, only 
one in our series was a true recurrence 
(Case x) . In this case the mesenteric glands 
were so enlarged and adherent to the under- 
lying large vessels that they were not 
removed at the first operation. He was 


cal resection was attempted. Cases vii and 
ix had fecal fistulas after appendectomy 
and these were present during the entire 
operative course until complete healing and 
clinical cure resulted. These should be 
classified as extensions due to inadequate 
primary surgery and not as true recur- 
rences since the focus was not removed 
originally. These cases indicate that resec- 
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tion must be radical and thorough to be of 
lasting value. One case (vii) required 
jejunal resection at one of the later proce- 
dures and it is possible that this “proximal 
minimal” lesion was present at the original 
operation as suggested by Colp and Ginz- 
burg’® and was not a recurrence. 

SUMMARY 

1. A brief resume of the literature on 
regional ileitis including the pathological 
and clinical picture of this entity has been 
presented. 

2. The conflicting opinions of various 
authorities as to etiology, pathology and 
treatment have been presented. 

3. Twenty-two cases from Broome 
County, New York, have been reported 
and discussed. 

4. The conclusions of the writers are 
that: (a) Regional ileitis or cicatrizing 
enteritis is a clinical rather than a path- 
ological entity and is the same no matter 
what part of the intestinal tract is affected, 
(b) Acute cases found inadvertently at 
operation had best be left alone or if 
obstruction is present a short circuiting 
operation with section of the ileum per- 
formed. Routine appendectom}”^ is safe 
unless radical resection is planned at a later 
date, (c) Radical resections especial!}' in 
one stage carr}'^ a prohibitive mortality in 
the hands of the average surgeon. When 
indicated a two-stage procedure is safer, 
either b}'^ previous ileocolic anastomosis 
with section of the ileum or by the Mikulicz 
procedure as advocated by the Lahe}' 
Clinic, (d) Ileocolostomy with exclusion 
seems to be the best procedure to date 
except in cases with abdominal fistulas. In 
these cases radical resection in two stages 
seem safer. 

We wish to acknowledge our indebtedness to 
Dr. Burrill B. Crohn for his encouragement and 
assistance in the preparation of our case reports 
and to Dr. Victor W. Bergstrom for his in- 
valuable aid in preparing the pathological 
reports. 

Thanks are also due to the various hospitals 
and their staffs for their co-operation and per- 
mission to use their case reports. 
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THE MANAGEMENT OF SCOLIOSIS* 


Frederick vom Saal, m.d. 

NEW YORK, NEW YORK 


T his article is prompted by the fre- 
quently heard statement, “You can’t 
do anything for scoliosis anywa3L” It 
is a plea for the recognition of the fact that 
scoliosis can be elYectiveh’ treated, and 
should be treated for the physical and 
mental well being of the patient. 

ETIOLOGY 

It is obvious that a causative factor 
should be determined. Its importance can- 
not be overemphasized, as it determines 
both the prognosis and the treatment. In 
this report we are not considering the func- 
tional curve from short leg length and 
faulty’ posture, or the temporar^^ curve 
caused by muscle spasm. 

Paralytic, At the Oklahoma Crippled 
Children’s Hospital, poliomyelitis is the 
commonest cause of scoliosis. These curves 
niav be caused bv either back, abdominal, 
hip or shoulder girdle paralysis. The^' are 
usualh* progressive and may get worse 
through adult life. The resulting deformitj'^ 
is often extreme and ma\- be incompatible 
with life. Without exception every case 
with as^mimetrical trunk paralysis will de- 
velop a scoliosis. On the other hand, those 
with s^Tumetrical paral^'sis usualK- do not 
develop a scoliosis. Extensive parah-sis 
ma3' result in double primary- curves, 
greatE- complicating the picture. High 
dorsal curves cause marked chest deform- 
ities with decided reduction in vital 
capacit\T This one factor alone nia\' make 
an invalid of the patient and predispose 
to fatal pneumonia, etc. The severe rib 
dciormitv causes a grotesque appearance 
which is embarrassing to the patient who 
is often unwilling to appear in public. On 
the other hand, the lumbar t^’pe of curve, 
usuaU\- resulting from abdominal muscle 


paralj^sis, seldom causes much respiratoiy 
embarrassment. Manj* of these patients 
will, however, suffer from tilting of the 
pelvis with resultant apparent dispropor- 
tion in leg length and loss of balance. The^^ 
ma^' not be able to stand or sit erect. 

Idiopathic. Most of this group are 
husk^^ well developed girls between the 
ages of ten and fifteen. Ninet}^ per cent 
of these curves , are midright dorsal. No 
muscle imbalance is found. The curves 
usually start insidiouslj’^ without a historj^ 
of significant illness or familial tendency. 
We have onl}^ two instances in which two 
members of the same famil}’^ had idiopathic 
scoliosis. The old theor}’" that these curves 
were due to carrying heavj'^ school books 
has been generall}' discarded. However, 
the similarity in habitus and the frequently 
associated menstrual disorders probably 
indicate the presence of an endocrine fac- 
tor. The curve does not progress after the 
cessation of growth. 

Thoracogenic. i. Empyema : This curve 
is caused b}^ the glueing together of two or 
more ribs b}’^ scar tissue, with continued 
growth of the opposite side, forming a 
curve with the concavity toward the lesion. 
Therefore, these curves also do not progress 
after cessation of growth. The severity of 
the deformity depends upon the age of 
onset. All children with chronic emp^^ema 
should be closel}- watched for scoliosis. 

2. Tuberculosis. Manj'^ patients with 
unilateral fibrous tuberculosis of the lung 
develop mild curves which seldom progress. 
However, following thorocoplasty prac- 
tically’- all patients develop a scoliosis with 
the convexity toward the lesion. In adults 
these curves are usually mild and self- 
limited. In children they-^ are nearly 
always severe and progressive. 


* From the Department of OrtFiopedic Surgery-, University of Oklahoma School of Medicine, Dr. Paul C 

Colonna, Director. 
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‘1 li< m- tiirvis .itc- usu- 
aU\ mUuiil in t-.iiK iiilaius. I lii'\ .Uf 
short anti sh.ii)) uilli loiu' .mtl u-ii.ilK 
in.i(it‘ciii.tlc int]\|H‘iis.ttni \ turvf'.. 'I lu-ro 
l[r((tii-iui\ is ,i (U'liioastrahlc licmiM-ftc- 
biac or othi-i « oni’fiiita! aiionhilits of tlu- 
v()hH‘ or tihs and thf sfltloni [jru- 

ojiss. 'I hr a(j(jc'aramf of tfic (jiticnt r»it«-n 
intoim's uith };iout!i, lio\si\ir, 

In-taiisi' the t!«‘lotitiit\ is ni.tf’iiilud. 

Nctito[) ithit sidiiit^is iiMialiii d«\<!oj) 

\i'i\ tvipitllv \%ith (<■»;' •r'.jtr iiitM-', 
Sfoiiosis mas <ii'Vf!oj> with s\ (in('oin\t !i i, 
lord timiois, \otr Hct hlinjdiaiisfti's rliv- 
iMS(‘, ( fti'hrosjj istif qiiadrijjfi'i’ia, fiidto. 
cepiialus, spiira hiiida, <ti. 

! iu're an* niaiu tatisrs oi stnhu-ix 

siifh as M-rtfhr.d e pipln sitis, mio it!\ 
ossilnans, ricfats, frailatis, iti., [lUt tlni 
an* n*!ati\f!\ rarrand nqiiifi- inalnual of 
till- priman loiiditioii. 

It slioidd In* rfincinhfnd that tv.o or 
mon* conditions mai ocmr sirnidtancousU. 
f'or cvanipli*. uc ha\c under olrstri ation a 
patient uith poliorniclitis with a con- 
genital scoliosis, and anotlu’i tiiat was 
treated for idiopithic sioliosi'. irclorc tin* 
rinset of her polionnclitis. It is olnunis 
that a careful histori and physical exami- 
nation art* essential, hut in spite of careful 
examination ;ind repeated roentgeno;;r.iins 
we have been unable to elassifx Dee eases. 

Tltr.AlXIt M 

d'lic tre.itment of scoliosis depends on 
progression of the euixe, imbalance, de- 
formity and pain. The latter, surprisingly 
enough, is rather lare. Occ.isionailv, the 
patient ysilh a high dors.d ciiryc will ha\e 
pain due to im|)ingement of the scapula on 
tlic angiilatcd ribs. In one of our eases tlu* 
.scapula would sometimes be caught against 
the ribs so that the patient ysas temporarily 
unable to raise his arm. In this case rib 
rc.'icetion yvas indicated. 

1 , The poslpolio scoliosis presents the 
mo.st dilhcult problem. High dorsal eurves 
receive no support yyhatever fiom the 
usual type of brace, plaster or celluloid 
jacket. Dc.spitc improvement in appear- 


.ifiie, roeiitr'etio/r.ims t.iken with the bran* 
f>n will ‘liow thii the luryi is not bring 
siippoilrd. if iht turn ittn //roc'rminC 
fitfnu tht tijipHiali'tn nf the hract, it uiU 
(onttnui to </o ir> (ifttf ibt hran /;«•• /utn 
tijijihii!. 1 h( j< lore, om- *houl(! hr-t dr ter- 
mine whttlur tin* turyr- i* progrrssin;'. 
} hi* i.iti bi't be ilo'te by making st.incling 
iiiin- .It two t»> tlirer month mfrry.iK. If 
tlu *i>:nc i* mobile, the curie will ()rob- 
.diK pro, ft . . If it i- stilf, it will [rrolribly 
not pro/cc • .ilthough this is not always so. 
i he lumb ir ( uri I Iriub it‘( If mm h better 

to -oiiie ‘ort or'iipp'rt. f.elluloid jackets, 
pla* tet cofvt ts, ,,r .. Harr ty pe ofadjust.iblc* 
lu.m. in ly pre*. cut progrtss/oii nf the 
cuiyt, Howtytr, the sup*>«irt will probdfiy 
haye to he Worn for m my ye.irs until 
.\atutc- hiisclf stiff, ns the lUfye. When 
iitcr.il .ibdominai pir.disis is present, tht 
msl.diility of the pitiint rna) be gre.itly 
linproyed by .i 1 owrnan tr.msfjlant and 
deformity »iia\ be preientid. But this 
pron-dtire will not stop progression of .m 
•dre.idy lorniid turyc*. As in the transplant 
of tendons in the pir.dytie foot, it scryes 
to b.d.iiue but will not st.ibili/e. Most of 
these pitienls will ultini.itely need fusion 
if .» seyere dcloiniity is to be prevented. 
It h.cs been said that the* stiliening of .i 
spine In fusit)!! is unphy siologieal but any 
juim.rry turye in a p.itient mer thirty 
lifcomes still anyway. Iht* best time to 
tri*.it the polio b.iek is hefore the eurye 
st.irts. No patient with back orabclomimd 
nuisfli* yie.ikness should he .dlowccl to sit 
up withmit adi'ciuate supperrt. I'.suaii.y long 
support in plaster in recumbency is 
neeessarv. 

g. The idiopathic eurye prexsents .in en- 
tirely ilifU-rent problem. If the patient is 
young and the curve progressing rapidly, 
eoircftion and fusion is the method of 
fhoit't*. But, if the patient is fifteen or 
sixteen and a comparison of her height 
yyith that of othei members of tire family 
suggests that she has about attained her 
growth, simple sujtport is all that is 
necessary. It \yili probably not haye to be 
continued for more than a year or tyyo and 
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no further deformity will result. But, this the celluloid jackets arc made with the 
method is merely supportive not correc- patient in suspension and therefore some 
tive. The important thing about this type correction is obtained. Similarly, a Murk- 



Fig. 4, Case J. D. Age 13. Idio* Fig. 5. Case J. D. T«ent\- si\ 
pathic scoliosis. Preoperative montlis postoperative, 

photograph. 

Jansen bed is convex and the patient 
of curve is that a majority of these cases lies on it on the convex side of her curve 
stop progressing before cessation of growth, thus allowing her weight to aid in the 
It should, therefore, be emphasized that correction. 

supportive treatment should not be used 3. Scoliosis occurring because of chronic 
until there is roentgenographlc evidence of empyema in young children should be 
progression of the curve. Otherwise, the treated by fusion, as the curve will progress 
patient is loaded down with much useless even in a plaster support. If the patient is 
paraphernalia which may well be detrlmen- close to the end of the normal growth 
tal to health as well as being a nuisance, period (usually sixteen years for girls and 
Back and abdominal muscle exercises and seventeen 3'ears for boys), no treatment is 
physiotherapy will keep these patients necessarj' for prevention of deformity, 
occupied until progression can be deter- Cosmetic improvement is best obtained bj' 
mined. Because the curve is usually mid- resection of the affected ribs, followed in 
dorsal, braces are of no use unless they two to three weeks bj’ the application of a 
extend up under the chin and occiput. This plaster jacket with correction and fusion 
makes a very heavy, cumbersome appli- in the usual manner, 
ance. Celluloid jackets, or light plaster Scoliosis in tuberculous adults, with or 
jackets, extended over the shoulders, pro- without thorocoplasty, usually does not 
vide the best means of support. When a require treatment. In children following 
celluloid jacket is applied, the use of the thorocoplast}- spine fusion is nearly alwaj'^s 
Murk-Jansen plaster bed at night may necessary because of rapidly increasing 
help to maintain correction. Models for scoliosis. Fusion should not await the 
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development of a severe deformity. Correc- 
tion in the usual manner should be insti- 
tuted early. However, it is usually best to 
do these operations under local anesthesia. 



Fig. 6 . Case J. D. Preoperalive stand- 
ing roentgenogram io8'. 


4. Congenital scoliosis is seldom progres- 
sive and therefore, in most cases, no treat- 
ment is indicated. However, the patient 
should have roentgenograms at regular 
intervals to be sure that there is no pro- 
gression. If the curve increases, spine 
fusion is indicated. Where the curve is 
high and severe deformity is present be- 
cause of rib rotation, a partial resection of 
the affected ribs may give a much im- 
proved appearance. This should not be 
done if the vital capacity is low because 
respiration may be seriously embarrassed. 

5. Neuropathic scoliosis is usually cor- 
rected by removal of the underlying 
pathology. In the spastic child, muscle 
training and postural exercises are usually 
sufheient. When the underlying pathology 
is progressive, fusion is of little avail. 
Adequate support may, however, pre- 
vent severe deformity. 

Occasionally adults with clinically stiff 
curves have pain due to arthritic changes 
or nerve root compression. Fusion may be 
necessary and should be done without 
attempting correction. 

That scoliosis is a common condition is 
shown by the fact that in a period of only 


one year (August, 1938 to August, 1939) 
174 new patients registered at the scoliosis 
clinic of the Crippled Children’s Hospital. 
Table i shows the distribution of these 



Fig. 7. Case J. D. Thirteen months 
postoperative standing roentgeno- 
gram 45'. Notice t!m change in the 
rib interspaces. 

cases. Of these 174 cases, forty-one or 
23K per cent were fused as is shown in 
Table II. 


Table i 

Poliomyelitis 103 

Idiopathic 34 

Empyema 4 

Congenital 9 

Neuropathic 9 

Others 15 

174 

Table ii 

Poliomyelitis 24 

Idiop.athie 1 1 

Empyema 2 

Vertebral — 

Epiphysitis 2 

Others 2 


41 

Many more of the polio cases now need, 
or ultimately will need, fusion for preven- 
tion of deformit}’. The relatively large 
number of idiopathic cases fused is ac- 
counted for by the fact that many of these 
girls wanted correction for cosmetic rea- 
sons. In spite of the fact that it was e.x- 
plained to them that there would be no 
further increase in their deformities, they 
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insisted on correction and fusion for im- will measure the deviation from the 
provement in their appearance. normal. 

In addition to improvement in appear- If fusion is decided upon for anj^ of the 



Fic. 8. CaseL. G. Patient with empj ema 
when scoliosis was first noticed at 
the age of seven. 

ance following fusion because of lessened 
deformity and better balance, there is 
usually a considerable Increase in the 
patient’s height. We have one case with 
eleven inches and another with seven and 
one-half inches increase in spine length in 
patients past the growth period. 

The primarji curve is usuallj^ the middle 
one of three curves, is less moveable than 
the compensator}' curves and of a greater 
degree. The extent of the primary curve is 
measured as follows: Lines drawn across 
the top of the vertebrae will form radii of a 
circle. As soon as they form the radii of a 
new circle the extremes of the primary 
curve have been reached. This primary 
area must be included in the fusion or the 
curve will continue to progress. In the 
normal spine the top and bottom of all 
the vertebrae are parallel to one another. 
Therefore, perpendiculars dropped through 
the lines at the ends of the primary curv^e 


Fig. 9. Case L. G. Preoperative photo- 
graph at the age of fifteen. 

above listed reasons the mobility of the 
primary and secondary curves should be 
determined. We do this by taking supine 
roentgenograms while the back is being 
forcibly bent, both to the right and to the 
left. This is done by attempting to approxi- 
mate the head to the knee. One film will 
then show the maximum motion in the 
compensatory curves, the all important 
factor in balance. The other film will show 
the probably obtainable correction in the 
primary curve. In plaster, usually about 
twenty degrees more correction can be 
obtained than on the bending film. If the 
primary curve does not straighten con- 
siderably, there is no point in applying 
the turnbuckle jacket. 

When correction is decided upon, every 
effort is made to build up the patient by a 
vigorous regime of sunshine (or ultraviolet 
light) and exercises. The patient is then 
admitted to the hospital and the Risser 
type of jacket is used with certain modifi- 
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cations. First, the jacket is applied with 
the patient in maximum bending toward 
the concave side of the primary curve. 
This accomplishes three things; (i) the 
compensatory curves are straightened and 
the spine converted into one long curve; 
(2) the compensatory curves thus derotate 
and it is a fact that the primary curve also 
derotates as a unit, possibly because of its 
stiffness; (3) the patient is straighter and 
therefore more comfortable after correc- 
tion. Correction is then obtained with 
hinges and turnbuckles. 

Figure i shows a simple attachment for 
the Mawley table, consisting of two mal- 
leable steel bars, a plate through which 
they fit, and a “y” piece. The bars are 
bent to fit the maximum bending of the 
patient. Padding is then applied as shown 
in Figure 2 and the plaster wrapped on. 
(Fig. 3.) The hinges may either be applied 
at the same time or the next day. They are 
place eccentrically at the apex of what is 
now a single curve in order to obtain some 
distraction. Several days arc allowed for 
drying and the plaster is cut and wedging 
begun. Usually only one leg, the one on the 
convex side of the primary curve, is in- 
cluded in the plaster. But if there is much 
paralysis about the hips it is better to in- 
clude both legs to the knees or toes to 
prevent slipping of the pelvis. 

Unfortunately, the wedging jacket al- 
lows correction in only one plane, but 
because of rotation ideal correction is in 
two planes. Therefore, after correction a 
second modification of the usual technic 
is employed. Taking great care not to lose 
any of the correction, the hinges and 
turnbuckles are removed and the upper 
part of the cast is rotated as far as pos- 
sible so as to bring the shoulder on the 
coin ex side of the primarv curve forward. 
Th is accomplishes two things: First, the 
rib deformity, or razor back, is lessened; 
second, the operation is greatly simplified. 
Formerly in many of the cases with severe 
deformity the spinous processes lay almost 
[>arailei to the tabic. This made exposure 
very difficult. Since the derotation method 


has been used, the spinous processes have 
been vertical in almost every case. Many 
patients want fusion for cosmetic reasons 



Fig. 10. Case L. G. Fourteen montlis post- 
operative. 


and this maneuver gives them a much 
more satisfactory result. Of course, in long 
standing cases some of the rotation ma^^ be 
due to deformit}' of the vertebra itself 
which obviously cannot be corrected by 
this method. These cases usually also have 
a fixed rib deformity. They are greatly 
benefited b}^ partial thorocoplasty along 
with the fusion. The rib fragments make 
excellent additional bone and the opera- 
tive risk does not seem to be materially 
increased. 

The primary curve must be included in 
the fusion area or deformity will recur. The 
fusion area should be between parallel ver- 
tebrae in order to maintain balance. When 
a spine is fused that area is, in effect, made 
into one vertebra. In a normal spine the 
top and bottom of each vertebra are 
parallel in order to maintain balance. We 
strive to obtain the same condition with 
fusion. The fusion area is determined from 
the im 77 icdiatcly preoperative corrected x-ray 
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and not from the original film. Therefore, sion of saline and glucose is started with the 
the more correction obtained, the fewer anesthesia and is continued to 3,500 or 
vertebrae will be fused. The back of the 4,500 cc. depending upon the size of the 



Fig. II. Case D. L. Preoperative photo- 
graph. 



Fig. 12. Case D. L. Nineteen months 
postoperative. 


plaster is then cut out and the patient 
operated upon b}^ the modified Hibbs or 
Mackenzie Forbes technic. Six or some- 
times seven vertebrae are fused at a time. 
Additional tibial bone in the form of small 
chips from the ilium, tibia, ribs or trans- 
verse processes is always used. 

It seems logical to fuse the lowest part 
of the curve first because, (i) this area is 
subject to the greatest strain, and there- 
fore, (2) almost all pseudarthroses occur 
in this area (from Di i down) ; (3) when the 
fusion is started low it can usually be 
carried across the danger zone in one stage 
thus avoiding joining at an already weak 
point; and (4) this usually weak area will 
be held in plaster at least one month 
longer than the subsequent fusion area. 

For two weeks preceding the operation 
the patient is given large quantities of stick 
candy and orange juice to build up the 
glycogen reserve and increase the vitamin 
c content of the body. A continuous infu- 


patient. Postoperatively the foot of the 
bed is ele\"ated for twenty-four hours. 
Cyclopropane is the usual anesthesia but a 
few cases (one with vital capacitt’ 15 per 
cent of normal) have been done under 
regional block. There were no postopera- 
tive complications in any of these patients. 

The patient remains in the original 
plaster for three or four months after the 
last operation, depending upon the amount 
of force necessary to correct the curve. A 
second plaster is then applied in recum- 
bency without attempting to straighten 
the patient for another three months and 
the patient is allowed to get up. Plaster 
corsets are then applied at two or three 
month interv'als to make a total post- 
operative period of from ten months to a 
year. The last cast is split, buckles are 
applied, and it is progressive!}' removed 
over a period of a month while the patient 
is built up with back and abdominal 
muscle e.xercises. 
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Three cases, one polio, one idiopathic 
and one empyema will illustrate the treat- 
ment. In all the cases the last film was 
taken after all support had been removed 
and the patient returned to normal 
activity. 

CASE OF IDIOPATHIC SCOLIOSIS 

J. D., age thirteen, was perfectly well until 
the age of five when a slight curve was noticed. 
The patient was then placed on a frame for 
three months followed by braces until admis- 
sion. There were no significant illnesses or 
•family history. Physical examination showed a 
tall, well developed boy with a marked right 
dorsal scoliosis with considerable rib deformity. 
There was a one-inch list to the right, right 
shoulder one inch high, and right scapula very 
prominent. (Fig. 4.) The curve was somewhat 
still' but still moderately correctiblc in suspen- 
sion. In the sixteen months prior to admission 
the primary curve had increased from 55 to 
108 degrees deviation from normal. (Fig. 6.) 
There was no muscle imbalance or paralysis; 
leg lengths were equal. 

A plaster jacket was applied and correction 
to 45 degrees obtained in three weeks. Opera- 
tive fusion took place from D4 to L2 in two 
stages, three weeks apart. The original plaster 
was removed in three months and the patient 
was allowed up in a jacket. Additional jackets 
were applied over a period of eleven months. 
The last jacket was split, buckles were applied, 
and then removed progressive^' over a period 
of one month. In the meantime the patient was 
doing back and abdominal exercises. 

His preoperative height was sixty-three and 
one-fourth inches; after removal of support it 
was sixty-seven and three-fourths inches. Of 
this four and one-half inches, four inches of 
the increase was in the spine. The patient has 
good lateral motion and can toucli the floor 
with the knees extended. 

C.\SE OF EMPYEMA AND SCOLIOSIS 

L. G., age fifteen, had pneumonia at the 
age of four, after which a left empyema de- 
veloped and part of the sixth rib was resected 
in the axillary line. Drainage continued to the 
age o! eight. At seven a scoliosis was noticed, 
as shown in Figure 8, which in seven years 
jjrogressed from 19 to 74 degrees. At the ages 
of eleven and twelve plaster casts were applied 


for two months each. The patient was then 
put in a brace for the next three years. Exam- 
ination showed a well developed girl who not 
only had a two and one-half inch list to the 
right, but had a rotation of the upper trunk 
to the left. (Fig. 9.) There was severe .rib 
deformity with prominent scapula and ribs 
on the right, exaggerated (lank crease and 
prominent hip on the left, and right dorsal 
scoliosis with primary curve D3 to Dii fairly 
well fixed but with some correction on sus- 
pension. There was no muscle weakness; leg 
lengths were equal. 

Correction in plaster was secured to 19 de- 
grees in three weeks. Spine fused from Di to 
LI in two stages four weeks apart. The pa- 
tient was kept in the original plaster four 
months. She was allowed up with several 
changes of plaster to eleven months. The 
jacket was split and progressively remo\'ed 
over one month while the patient did exercises. 
At this time there was an excellent range of 
lateral motion and the patient could touch the 
floor with the knees extended. Preoperative 
standing height was fifty-nine and one-half 
inches, after removal of support sixty-three 
and one-half inches. There had been no leg 
growth. (Fig. 10.) 

CASE OF POLIOMYELITIS AND SCOLIOSIS 

D. L., age sixteen, had poliomyelitis at the 
age of nine with lower extremity and marked 
abdominal paralysis. Scoliosis was noticed at 
the age of twelve. At thirteen a right Lowman 
transplant was performed. The patient was 
markedly improved and could now sit and 
stand without support. There was rapid prog- 
ress of the scoliosis. Examination showed a fat, 
poorly developed bo}'. There was right dorso- 
lumbar scoliosis D6 to L2 of 94 degrees. 
(Fig. 1 1.) There was a one and one-half inch list 
to the right, high shoulder, exaggerated flank 
crease, prominent hip on the left, and a moder- 
ately severe right rib deformity. Leg lengths 
were equal. Right oblique and rectus abdom- 
inis were absent. Right quadriceps weakness 
and anterior tibial paralysis were present. 

Correction in plaster to 28 degrees obtained 
in three weeks. Fusion from D4 to L3 in two 
stages took place four weeks apart. Original 
piaster was removed in four months and pa- 
tient was allowed to get up. In ele\cn months 
the jacket was split and progressively rcmo\'cd 
over five weeks while the patient did exercises. 
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On forward bending hands come within one 
foot of the floor. Preoperative height was fift}"- 
nine inches; at present sixt3'-six and one-half 
inches without an}^ leg growth. (Fig. 12.) 

SUMMARY 

The author’s experience with scoliosis 
has been discussed including 174 cases 
seen during a one-3'ear period. The impor- 
tance of determining the etiologj’^ has been 
stressed because it is the most important 
factor in prognosis and treatment. Both the 
conser^'■ative and operative management 
have been discussed and three cases are 
presented to illustrate the treatment. 
Scoliosis is therefore considered a con- 
dition in which deformit}^ can be pre- 
vented b}'^ proper treatment in the earlj'^ 
stages, and can be definitelj' improved in 
the later stages. The ph3^sician should not 
be discouraged because the treatment is 
difficult and time consuming, for he will 


receive ample reward for his labors from 
the mental and ph3'sical improvement in 
his patients, 
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GUIDE FOR INTERNAL FIXATION OF INTRACAPSULAR 
AND INTERTROCHANTERIC FRACTURES OF THE FEMUR* 


I. W. Kaplan, m.d., f.a.c.s. 

Visiting Surgeon, Charity Hospital of Louisiana 
NEW ORLEANS, LOUISIANA 


T he use of internal fixation for intra- tom. (Fig. i .) When the instrument is 
capsular and intertrochanteric frac- placed on the bone, one end is held against 
tures of the femur has increased the the greater trochanter at its junction with 



Fig. t. Upper end of guide placed at junction of 
greater trochanter with shaft of femur (femur 
internally rotated 2o degrees). Handle of 
guide in horizontal plane. Drill holes made 
into neck of femur and replaced by double 
screws. 

need for an efficient guide to facilitate 
accurate placement of screws, nails or 
'^res. After considerable experimentation, 
the guide pictured in the accompanying 
illustrations was devised. Such a guide 
gimplifies the technic of operation and de- 
ceases the operating time by reducing the 
number of .v-ray films necessary to deter- 
mine whether the screws, nails or wires are 
in their correct positions. Both of these 
factors are of vital interest to patient and 
surgeon. 

DESCRIPTION OF GUIDE 

The guide consists of a metal frame with 
V-shaped ends, both notched at the bot- 


Fig. 2 . Top piece of drill or wire director re- 
moved. Entire guide is then removed and 
both screws arc driven into head of femur. 

the shaft, and the other end fits on the 
shaft of the femur. The rough, notched 
edges of the V-shaped ends catch in the 
periosteum and prevent slipping of the 
instrument. 

The guide is held against the femur by a 
handle (Fig. i), which also serves the pur- 
pose of showing that the guide is in the 
horizontal plane. The handle is removable 
and can be screwed in at several points so 
that it will not be in the way of the 
operator. 

A director, consisting of a square piece of 
metal placed midway between the two V’s, 
guides the wire or drill into the neck of the 
femur. It turns on a pivot and can be set at 
any angle by a screw on the undersurface of 
the frame. (Fig. 3.) A needle on the director 


From the Department of Surgery, Louisiana State University School of iMediclnc, and the Charity Hospital 

of Louisiana at New Orleans. 
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points to a scale on the frame to indicate method of use 

any desired angle. The director is equipped The fracture must first be properly 

with three openings, so that either double reduced. The extremity is held in slight 



Fig. S. Roentgenogram showing wire into head Fig. 9. Roentgenograni: anteroposterior 
of femur. view showing Smith-Petersen nail 

into head of femur. 


screws or a single wire can be inserted into abduction and internal rotation of about 
the neck of the femur (Fig. 4), and is in two twenty degrees. This amount of internal 
pieces horizontally so that the top half can rotation places the femoral neck on a hori- 
be removed when screws are used, to allow zontal plane. With the extremity in this 
the screws to be driven into the head, position, an incision is made approximately 



Fig. 10. Roentgenogram showing lateral view of Smith- 
Petersen nail into head of femur. 


(Fig. 2.) If a wire is used, the guide slips off four to six Inches in length over the lateral 
by simply pulling it away from the femur, aspect of the greater trochanter, exposing 
The Instrument can be used for either it and about three inches of the sLaft of the 
right or left femur by merely turning the femur. 

director to the opposite side and reversing The guide is set at 127 degrees. It has 
the ends of the guide. been found by measurement of a large 
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number of femurs that the individual 
din'crcnces are not great, the shaft neck 
angle being approximately 127 degrees and 
about twenty degrees in the horizontal 
plane. On cross section, the neck of the 
shaft is approximately 1.8 to 2.5 cu. in. in 
diameter. 

One end of the guide is placed just at the 
junction of the greater trochanter with 
the shaft, the other end on the shaft of the 
femur (Fig. i), the handle of the guide 
being in a horizontal plane. A drill or wire is 
introduced into the neck of the femur. A 
roentgenogram is made to check the posi- 
tion of the drill or wire. 

If double screws arc used, the drill is 
removed and replaced with a three inch 
screw, and another drill hole is made 
parallel to the first. The drill is again 
removed and replaced with a three inch 
screw. Both screws are dri\cn in as far as 
the guide will allow. The top half of the 
director is removed (Fig. 2), and both 


screws are driven into the head of the 
femur. 

If a Smith-Petersen nail is used, a wire is 
in.scrtcd into the neck of the femur (Fig. 4), 
the guide is removed by simply pulling it 
away from the femur and the cannulated 
nail is then threaded over the wire and 
driven into the head of the femur. 

The wound is then closed. The position 
of the drills is again checked by roentgeno- 
gram, this time from the lateral view. So 
accurate is the placing of the drills by the 
guide that the lateral view is taken after 
the operation. 

Sullicicnt use of the guide has been made 
to warrant recording our experiences with 
it. It has been employed in thirty-eight 
instances and at no time has the head of the 
femur been missed in either plane. The use 
of the guide has eliminated the clement of 
rough gaging of the position of the head 
and, in our experience, has reduced the 
operating time to thirty-five or forty 
minutes. 
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ANALYSIS OF FORTY-SIX CASES OF ACTINOMYCOSIS 
WITH SPECIAL REFERENCE TO ITS ETIOLOGY* 

M. 1. Jeff Davis, m.d. 

Assistant in Clinical Dermatology and Visiting Dermatologist, Vanderbilt University School of Medicine 

NASHVILLE, TENNESSEE 


T he Actinomyces bovis has been 
established by Wright^ since 1905 as 
the causative organism of actino- 
mycosis. However, there still remain many 
points unsolved in its pathogenesis. Bio- 
logical research has continued to make new 
contributions- in an attempt to answer 
some of these debatable points. Yet, in the 
light of this newer knowledge there has 
been no comprehensive clinical study of 
any large group of cases of antinomycosis 
in this country for the past ten years. 

In view of these facts it was considered 
an appropriate time to review the cases of 
actinomycosis occurring in the University 
Hospital in the past ten years. It will be the 
purpose of this paper to analyze these cases 
with special reference to: (i) their bearing 
on the mode of infection of the disease, (2) 
the results of treatment especially in the 
cervical cases and (3) to bring up to date 
our knowledge of the pathogenesis of 
actinomycosis. 

Actinomycosis is an infection character- 
ized by the usual presence of lesions 
composed of abundant granulation, or 
connective tissue surrounding multiple 
areas of abscess formation and by the 
presence within the abscesses of branch- 
ing, Gramstaining, filamentous, anaerobic 
organisms with radially-disposed, club- 
bearing filaments. t The disease has been 
tully described by many observers. Ruhrah* 
collected fifty-eight American cases in 
1899. This number was brought up to a 
hundred by Erving-'''’ in 1902. In 1922 
Sanford’ was able to collect almost 700 
unreported cases in this country. 

T Definition given the .luihor by F. T. Lord. 


In a ten year period, 1926 to 1936, there 
were forty-six cases of actinomN'cosis in the 
University Hospital. Thirty-two of these 
cases were confirmed either by finding 
sulfur granules in exudate from the lesions 
and the demonstration microscopicall}^ of 
the ray fungus, or by similar findings of the 
club-bearing filaments in biopsj^ specimens 
or at autopsy. A follow-up study was made 
and twenty-two patients were heard from. 

GEOGRAPHIC DISTRIBUTION 

In Michigan, as shown by Sanford’s'' 
complete survey, there is not the greatest 
incidence of the disease, but it is located in 
that portion of the Northwest where there 
are a greater number of cases seen than in 
any other part of the country', except the 
states of New York and Massachusetts. 
However, it is probable that this greater 
prevalence of the disease in any one locality 
is only apparent and may be due to greater 
interest in and familiarity with the disease 
in that particular locality.* 

McKenty-’ noted that all but several of 
his thirty-seven cases came from within a 
radius of one hundred miles of Montreal. 
Earlier writers have suggested this endemic 
nature in reports of actinomycosis in cattle 
where certain herds of cattle fed in particu- 
lar salt marshes. This endemic character of 
the disease has also been noted where the 
infected animals were known to be feeding 
on a certain batch of grain (Jensen); but 
Johne’' in 1888 fed cattle on food infected 
with cultures of the organism and none 
became infected. 

* F. T. Lord; Pcrson.il communication to the 
author. 


* Studies .and contributions from the Department of Dermatology and Syphilology, Service of Dr. U. J. Wile, 

Universitj- of Michigan Medical School. 
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Our group of f.i'Jfs w.'i'^ r.'iirly well dis- 
tribulocl over llic sl.iU- witii n low cast-s 
from ncarijv stales. 'I Iuto w.is no oviclctu-f 
of cncicniicily. 

An interesting point was the fairly even 
clislribulion !>etween rural and uri)an 
population, a point which lias not been 
mentioned in other reports. 

Af.g .\Nr> 

Most writers agree in describing .letino- 
mycosis as occurring in middle .age. A com- 
parison of age distribution is made in 
Table 1 with th.at rei)orled in otiier gntups. 
Eighteen, or thirty-nine per cent occurred 
in jKTSons past midlife which seems to be 
an unusually high percent.ige of occurrence 
in people in the higher age br.ichet. 
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* One hunclrcd niiictfcn coliictid cases .'intI niiu-i\- 
si\ M ayo Clinic cases. 

As in other reports there was a marked 
preponderance of males over females, a 
well accepted characteristic of the disease. 

ANATOMIC DISTIUBUTION 

It is generally conceded that the major- 
ity of actinomycotic infections occur in the 
cervicofacial region. This is well demon- 
strated in the accompanying comparative 
Table ii, showing the sites of election for 
the disease as found bj' other observers. In 
our group there were equally as many 
cervicofacial cases as there were thoracic 
and abdominal cases together. 


-Among the crrvicolaci.il c.iscs were tuo 
piim;u\ infections of the tongue, previ- 
ously reported from this dep.irtment.'^ In 
two instances actinom\cotie-lil:e organisms 
were found on p.athologic e.v.-i ruination of 
tissue, occurring as .1 secondary invaderat 
the edges of a v.ound. 
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* f)j»' hiiiiilrtil :11m Ovn collictol c.isn .ind ninity- 
M\ M.im) ( lime e.i'ts. 

Monn oi- iNnicTioN 

For thirty years two widely different 
views have been prevalent concerning the 
mode of infection obtaining in actinomyco- 
sis. On the one side, there arc those who 
believe that the organism gains entrance to 
the body through grasses, grains, etc., upon 
which the organism lives in the outside 
world and by means of which the infection 
is carried to the tissue. Contact with 
“lumpy jaw” in animals is also considered 
a source of infection. .More recently vege- 
tables packed in straw have been suggested 
as another possibility.' This theory is 
upheld by the followers of Bocstrom, who 
in 1890 isolated a streptothrix, which was 
apparently identical with an aerobic organ- 
ism found widespread in nature, upon 
grasses and grains. This theory is further 
supported b\- the fact that many cases are 
reported in which barbs of barley or grain 
have been found in the lesions of men and 
animals, and many instances in which there 
is a history of swallowing a blade of grass 
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The followers of this theory also take the 
reports of instances of endemic actino- 
mycosis among cattle fed on certain fields 
of grain as further evidence in support of 
their theory. 

There is an opposing theory, based on the 
well known and accepted work of Israel and 
Wolfi',® later Wright,^ and others, demon- 
strating that the organism causing true 
actinomycotic lesions never grows on 
grasses and grains and has quite differ- 
ent cultural characteristics from that of 
Bostroem.*'' Actinomyces bovis is a faculta- 
tive anaerobe, difficult to grow, grown onl}'^ 
at body temperature. These facts have 
given rise to the view upheld by Wolff and 
Israel,® and Homer Wright,^ as well as by 
Lord,'" and Naeslund," that the Actino- 
myces bovis does not have its usual habitat 
in the outside world on grain and grasses, 
but normally inhabits the digestive tract, 
particularly the mouth, where it remains as 
a saphrophyte. Given the proper conditions 
of a lower resistance and portal of entry, 
the organism becomes pathogenic with the 
production of a lesion. 

OCCUPATION 

It is commonly stated that the disease is 
more common in those handling hay or 
those who come in contact with animals 
afflicted with “lumpy jaw.” However, in 
reviewing the reports with this particular 
point in mind, it would seem that the actual 
facts do not substantiate this generally 
accepted impression. 

Sanford and Magath'® reported on 119 
collected cases, and ninety-six cases from 
the Mayo Clinic; of their 119 collected 
cases only sixteen were farmers (one- 
quarter not noted). In Sanford’s'* 678 col- 
lected cases, 50 per cent only were in 
contact with cattle or in occupation which 
predisposed them to infection. Further- 
more, there was no definite relationship 
noted between the distribution of the dis- 
ease in the entire country and the distribu- 
tion of the prevalence of diseased cattle. In 
Mckenty’s® thirty-seven cases, nineteen 
were farmers, one a grain merchant and 


two gave history of contaet with infected 
animals. Mattson' is of the opinion that 
infection is acquired from animals in a 
goodly number of instances. In twenty-si.x 
answers to questionnaires he found fifteen 
patients gave a history of treating animals 
with “lump}^ jaw.” New and Figi'® likewise 
through eighty answers to a questionnaire 
reported that while thirty-five or 43.7 per 
cent had been associated with the disease in 
animals, forty-five or 56.1 per cent had not 
come in contact with diseased cattle. How- 
ever, the time elapsing from the time of 
exposure, to the recognition of onset of 
symptoms, averaged five and one-half 
years, varying from six months to twenty- 
five years. Thej'^ concluded that the prob- 
ability of direct infection from cattle was 
questionable. Rather, they felt that the 
presence of “lumpy jaw” in cattle in the 
neighborhood from which patients with 
the infection came, probably indicated that 
the organisms were abundant on the vegeta- 
tion of the localit}’-, rather than that the dis- 
eased animals were the primary cause of the 
infection in man. 

Contagion from man to man has never 
been definitely established.*'* Ochsner’s'^ 
two well known cases are usually cited as 
examples of this occurrence. In one instance 
the man drove a horse with “lumpy jaw,” 
in the other the patient had handled in- 
fected cattle. There is one case reported in 
which infection is presumed to be trans- 
ferred from man to man. This is McKenty’s® 
case of a nurse who was infected by ad- 
ministering to a patient with actinomj'^co- 
sis. But McKenty himself states that the 
proof was not convincing. 

Though Mattsom leans toward the fre- 
quenc}^ of the transmission of the disease 
from animal to man, he cites Salmon’s 
experiment of plaeing twenty-two infected 
cattle with healthy cattle for four months, 
without any of the well cattle becoming 
infected, which is certainly convincing evi- 
dence against infection by contact. As 
CahilB® has stated, the disease is not 
contagious, being exceedingly^ difficult to 



450 


American Journal of Surgery 


JUNr, J94I 


Davis— Actinomycosis 


produce the disease by injecting infected 
pus into animals. 

Only fifteen of our forty-six cases were 
farmers, or less than 35 per cent. The 
remainder were divided among laborers, 
professional men, mechanics and clerks. 
Eleven were classified as unemployed. 

A questionnaire was sent to twenty-six 
of our patients in which they were asked 
the question. Had they at anj’- time come 
in contact with animals who had “lumpy 
jaw” or similar infections? To this question 
sixteen answers were received, all in the 
negative. 

HABIT OF CHEWING GRASS 

That actinomycosis is contracted through 
the introduction into the oral cavity of 
straw, grain and grasses which are infected, 
has been handed down to medical students 
through classroom and textbooks for the 
past fifty years. 

There are numerous instances in the 
literature in which infection is said to have 
followed the chewing of grass, or the 
swallowing of a blade of grass, or again 
where infection has occurred through 
injurjf of the oral mucous membrane by a 
barb of barley or beard of grain. Such is 
Cope’s* case of a child of ten, who developed 
an actinomycosis of the jaw after swallow- 
ing a blade of grass which stuck in the 
tonsil. Soltman" had a similar case in which 
a youngster developed actinomycotic ab- 
scesses in the chest after swallowing a 
barley awn, which was later found in the 
pus from the abscess. New and Figi^* re- 
ported the history^ of a foreign body in five 
of their cervical cases, and there have been 
similar reports by others. In all these 
reports, however, it must be noted that 
such instances only make up a very small 
percentage of any one group of cases. 

Colebrook^® and Lord- have both ex- 
pressed skepticism, regarding any^ view 
which considers the infection as being 
introduced through such a mechanism as 
these cases would indicate, as the organism, 
which is commonly found on vegetable 
sources, is an aerobic fungus, not conform- 


ing bacteriologically to the type of organ- 
ism used to describe this group. The 
anaerobic organism of the type of Actino- 
myces bovis has never been demonstrated 
unquestionably in natural sources outside 
the human body; they' postulate, therefore, 
that anyone who adheres to the idea that 
the organism of actinomycosis is introduced 
into the body' by vegetable matter, must 
presuppose his own hypothesis as to 
how this organism existed before entering 
the human body'. There is no biological 
evidence to substantiate any of these hy- 
potheses, such as existence of a spore for- 
mation in the life cycle of the organism. 

Mattson' is the only one who gives defi- 
nite figures on patients concerning their 
habit of chewing grass or grain. He states 
that of twenty-six patients asked this ques- 
tion in a circular letter, eleven answered in 
the affirmative. 

Of our forty-six cases there were only- 
three who ga\’e a history of chewing grass 
or straw. Circular letters were likewise sent 
to twenty-six patients, and in answer to the 
question, “Have you ever been in the habit 
of chewing on straw or grass?” there were 
none who admitted this habit. 

Epstein’" has recently stated that the 
theory that the disease is contracted by- 
chewing straws, grasses, etc., is not well 
founded, and from a clinical standpoint the 
hypothesis in many' cases does not fit the 
clinical history-. Our findings bear sub- 
stantiation of this clinical impression which 
has also been voiced by' others.* ’* ’- Thus 
it may be that a very- old idea handed down 
through the textbooks might need revision. 

DENTAL ORIGIN 

Homer Wright’ showed that the true 
actinomy'cosis described by- Israel and 
Wollf,* in 1878, is not found outside of 
the animal body', and the etiological rela- 
tionship of the organism of the Wolff-Israel 
ty'pe to actinomy'cosis is now regarded as 
established. For this reason Wolff and 
Israel, as well as Homer Wright,’ Lord,’* 
and Naeslund,” have at various times 
expressed the belief that the Actinomy'ces 
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bovis is a natural inhabitant of the gastro- 
intestinal tract, especially of the mouth. 

Origin of the disease from organisms 
normally harbored in the buccal cavity is 
further suggested by finding in carious 
teeth and tonsillar cysts of normal people, 
smears, and sereal sections showing organ- 
isms with the morphology and staining 
reaction of actlnomyces. 

In examination of 10,000 tonsils Wilk- 
son^* found bodies which resembled those 
found in cases of actinomycosis in 177 
cases. Actinomycosis occurred second in 
order of frequency among the pathologic 
conditions found in the tonsils examined. 
These were believed to be of the non-patho- 
genic variety, however. Weller^® in exami- 
nation of 1,000 tonsils found forty-seven 
out of eighty positive cases of tonsillar con- 
cretions of the crypts to be actinomyces- 
like colonies of mixed mouth organisms. 

Lord^'-® noted in the sputum from pa- 
tients without clinical evidence of actino- 
mycotic infection, the occasional presence 
of organisms with the morphology and 
staining reaction of actlnomyces. He like- 
wise observed that patients with actino- 
mycosis often gave a history of previous 
trouble with their teeth. Knowing the 
failure of actinomycosis to grow at other 
than body temperature and the lack of 
evidence of its contagiousness, the fact 
suggested itself to him that the disease 
arises from within rather than from with- 
out the individual. 

Thus in 1910 Lord-® inoculated guinea 
pigs intraperitoneally with the contents of 
carious teeth of patients without actino- 
mycosis and produced omental tumors in 
60 per cent, histologically identical with 
actinomycotic tissue, and containing typi- 
cal club-bearing actlnomyces granules. 
Lord®® later noted that similar lesions Avere 
produced in animals inoculated Avith the 
scrappings from sound teeth. An attempt 
to isolate the organism in pure culture, 
hoAA^CA'er, failed. These findings furnished 
evidence in favor of the buccal cavity as a 
normal habitat of Actinomyces bovis. To 
prove the identitv, hoAvever, of the orsan- 


isms found in the mouth Avith Actinomyces 
boAos, it Avould be necessary that pure 
cultures be obtained, as certain strains of 
streptothrix are capable of forming similar 
appearing colonies AAdien inoculated into 
animals. It AA^as this point in the failure of 
the experimental AA^ork, to Avhich Mattsom 
pointed in 1922 as shoAAung the unliklihood 
of true actinomycosis being present in the 
mouths of normal persons. HoAveA^er, in 
1925 Naeslund” confirmed Lord’s findings, 
and produced experimentally in animals, 
lesions histologically identical Avith actino- 
mycotic tissue and containing club-bearing 
actlnomyces granules, by the inoculation of 
animals AAuth material obtained from the 
normal mouth. He aams further successful 
in isolating from the normal mouth an- 
aerobic organisms morphologicall}^ and 
culturally like the actlnomyces of the 
Wollf-Israel type. He Avas later able to 
produce Avith these cultures lesions in 
animals characteristic of actinomycosis. 
This establishes the fact that antinomyces 
of the Wolff-Israel t3^pe is present in 
normal mouths and is a long step forAA'ard 
toAA'ard substantiating Wright’s theorj^ that 
the organism is a normal inhabitant of the 
oral caAuty. 

That the disease ma}^ arise from organ- 
isms normall}' found in the oral caAUtj^ has 
been suggested b}^ a number of Avriters and 
inA'^estigatiA'’e Avorkers. Manj'^ obserA^ers 
haA^e noted and commented upon the 
greater frequency, Avith Avhich the disease 
occurs in the head and neck than in any 
other portion of the bod3^ LikeAvise there 
has been noted the unusually large number 
of cases in Avhich carious teeth are found 
present in the mouth, or in Avhich there AA-as 
a previous history of some difficult3’- Avith 
the teeth. Sanford and Magath^® in ninety- 
six cases reported from Mayo’s, noted in 
almost all cases, a hlstor^'^ of preceding 
tooth or tonsil trouble. They concluded 
that the alimentary tract played a A''er3'- 
important part in the source of infection. 
Ruhrah® noted that carious teeth, in Avhich 
the loAver jaAv is involved, seemed to play an 
important role. In McKenty’s® thirt3^-seven 
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cases, of those in which a history was given, 
there were eight following extractions or 
infected teeth. New and Figi*® concluded 
that the organism of actinomycosis is 
probably a common inhabitant of the 
normal mouth. Coller-^ likewise noted the 
finding of carious teeth, and that the infec- 
tion was not uncommon following tooth 
extractions. Warwick-- describes the case of 
a woman who a few months following 
aspiration of a tooth developed a thoracic 
actinomycosis. There are also two cases, 
one of Cope® in England, and one of Mc- 
Williams' in this country, in which actino- 
mycosis of the finger developed in each 
instance, following a human bite by a 
person without actinomycosis. 

In seven of our cases, infection was 
preceded by only a few days to a few weeks 
by the extraction of teeth. In one case there 
was a history of an abscessed tooth, and in 
another instance actinomycosis was found 
in the pathological examination of the 
tonsils without evidence of infection else- 
where in the body. 

It is usual to consider that some break in 
the tissue precedes the infection and acts 
as a portal of entry. There was, however, an 
unusually large number of cases in which 
it was impossible to point to a break in the 
skin, or mucous membrane preceding infec- 
tion. Eighteen cases, or 39 per cent of 
the group may be included in such a 
classification. 

In four abdominal and thoracic cases, 
and three cervical cases, there was a historj- 
of onset of infection following a severe blow 
to the body but without causing an actual 
break in the continuity of the tissues. Six 
abdominal and thoracic cases were pre- 
ceded by appendectomy, a well known 
occurrence. It would seem that either a 
microscopic break in the tissue is necessary 
or that the tooth in many instances acts as 
an area of lowered resistance. 

RESULTS OF TREATMENT IN THE 
CERVICAL CASES 

It is the general experience of most ob- 
servers that the prognosis in the cersncal 


cases is far more favorable than in the 
abdominal and thoracic infections. 

McKent}’^ treated nineteen cervical 
cases; of these four were not traced, two 
showed no improvement and one was 
chronic over an eight-j’ear period, dying of 
a chronic nephritis with freedom of nine 
months from actinomycosis. Of twenty-one 
cervical cases treated by Mattson' twelve 
were entirely cured, seven were improving 
when heard from. His mortality in ap- 
pendiceal and pulmonary cases was 100 per 
cent in six months to a year. New and Figi‘® 
traced eighty-five of their patients of whom 
thirtj’^-six were well for one to five j'ears. 
Seven had died, and in twenty-four the 
condition was not stated. 

For numerous reasons, the interval be- 
tween the time the patient was aware of 
symptoms and the time that he presented 
himself for treatment was in most instances 
quite long. Only one patient was seen in 
which the infection had been present less 
than a month. Eight were not examined 
until the lesion had been present six months 
or longer. The interrml varied in the re- 
maining seven patients from one to six 
months. 

A ten year follow-up study was made on 
twenty-two of our cases. This consisted of 
thorough re-examination in the clinic and 
when this was impossible by follow-up 
letters. The results are striking. Of the total 
twenty-three abdominal and thoracic cases 
originally seen, all but one had died at the 
end of fourteen months, and the one still 
living had active lesions in the chest at the 
end of one and one-half years. Of those 
sufficiently well to leave the hospital, seven 
months was the average length of time 
before death. 

Results in the cervical cases present a 
brighter picture. Of the total twenty-three 
cervical cases treated at the University 
Hospital during the past ten years fifteen 
were followed. Of these all but one was 
cured on an average of two and one-half 
months after discharge from the hospital. 
The length of time required for healing 
varied from ten days, following discharge 
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from the hospital, to six months. One pa- 
tient died of a condition unrelated to his 
infection, which was healed at the time of 
death. One patient had a lesion present on 
the cheek for ten years and finally died 
with generalized metastases. 


For these reasons the biologist believes 
the organism of actinomycosis to be a 
natural inhabitant of the digestive tract, 
especially the mouth, and believes that the 
infection is introduced into the body from 
outside sources. There is no biological evi- 


TABLE 111 

RESULTS OF TREATMENT OF 46 PATIENTS WITH ACTINOMYCOSIS WITH TEN YEAR FOLLOW-UP STUDY 
ON 22 CASES. D.\TA ON RESULTS OF TREATMENT IN OTHER LARGE GROUPS OF CASES IS GIVEN 


Niinic 

1 

Total 

Type 1 

1 

Curcdl 

1 

Improved 

Chronic 

Died 

Not Followed 

Mcl'vcnt V 

H) 

Cervical 

i 

i 

1 2 ! 

1 



4 

Mattson 1 

21 

Cervical 

12 

y, 



2 

Pisi i 


All type.s 
Cervical 

si"’ 

>4 

i 


7 

1* 

24 

8 

Uiiiversitv Mospital 

46 




Abdominal 

thoracic 

1 

1 


\ 

22 


* Actinomycosis of clioek present for ten years. Died of gener.aUzcd spread. There were two cases of several 
years’ cure, in which there was death from entirely unrelated causes. TIicsc cases were considered as cured. 


Treatment in the University Hospital 
both on the dermatological and surgical 
services consists of Lugol’s wet dressings, 
iodides to tolerance, plus .v-ray and surgical 
drainage when indicated. 

In reviewing the results of these cases the 
malignant nature, the frequency of metas- 
tases and the high mortality in abdominal 
and thoracic cases as compared with cervi- 
cal infection showed the same disproportion 
as given in other reports. 

SUMMARY 

The theory that actinomycosis is con- 
tracted by chewing straws, grasses, etc., is 
at variance with the present day biological 
and bacterological concept of the mode of 
infection of this disease. An attempt has 
been made to correlate clinical findings 
with the facts now well established by the 
laboratory. 

It is now a definitely established and 
accepted fact that the true causal organism 
of actinomycosis is an anaerobe, never 
found growing in the outside world. Fur- 
thermore, it has been cultured from the 
mouths of normal individuals with the sub- 
seqvient production of typical actinomyco- 
tic infection in the tissues of laboratory' 
animals. 


dence to support the hypothesis that 
actinomycosis is introduced into the body 
by vegetable matter. 

Findings in our own cases and in that of 
collected material would tend to show that 
the habit of eating grass, the proximity^ to 
infected animals, and special types of oc- 
cupation, things which we have heretofore 
associated with the mode of Infection of 
actinomycosis, are probably present con- 
siderably less than 50 per cent of the time. 

Although sufiicient material has not been 
presented upon which to make any definite 
conclusions, clinical findings have been 
given which would at least question 
whether there is need for a revision of 
our ideas of the mode of infection of 
actinomycosis. 

Actinomycosis is still a relatively rare 
infection, there being only forty-six cases 
seen in a period of ten years, or less than 
five cases per year, and this in a portion of 
the country in which actinomycosis is 
purported to be relatively prevalent. 

The^ fairly even distribution of actino- 
mycosis between the rural and urban 
population is noted for the first time. 

A relatively good prognosis is indicated 
in the cervicofacial cases as evidenced from 
the results obtained in treatment of such 
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cases whereas the outlook in thoracic and 
abdominal cases is extremely grave. 
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CLINICAL OBSERVATIONS ON SOME SYSTEMIC 
EFFECTS OF PITRESSIN* 

Charles L. Burstein, m.d. 

NEW YORK, NEW YORK 


P ITRESSIN,t the pressor principle of 
the posterior lobe of the pituitary 
body, is a hormone known to cause 
contraction of smooth muscled Because of 
this action it has been recommended and 
employed for the pre^'ention and treat- 
ment of postoperative abdominal disten- 
tion, urinary bladder atony and arterial 
hypotension. 

Unlike cholinergic drugs which cause 
smooth muscle contraction through the 
intermediary of acetylcholine at the neuro- 
eft'ector cell, the pressor effect of jjitressin 
is exerted directly upon smooth muscle. 
The end result on most of the autonomic 
tissues, is not unlike parasympathetic 
stimulation. 

This report is an analysis of clinical ob- 
servations concerning the effects of pitres- 
sin on the principal autonomic systems: 
(i) the gastrointestinal tract, (2) the 
cardiovascular system, and (3) the respira- 
tory system. Therapeutic doses of the 
drug were administered hypodermically to 
patients prior to, during and following 
abdominal surgical interventions. 

1. EFFECTS ON THE GASTROINTESTINAL 
TRACT 

Intestinal contraction can be observed 
directly in the opened abdomen five to ten 
minutes following the intramuscular in- 
iection of a therapeutic dose of pltressin. 
It is this efi'ect which has prompted the 
use of this drug in the prophylaxis and 
treatment of postoperative abdominal 
distension. - 

Coincident with intestinal contraction 
is peritoneal relaxation. This effect may be 


very striking and seems analogous to the 
relaxing effect reported by Garrelon^ fol- 
lowing the administration of physostigmine 
in cases of resistant abdominal rigidity dur- 
ing celiotomy. 

2. CARDIOVASCULAR EFFECTS 

Most of the untoward effects observed 
following pitressin therapy have been 
circulatory reactions of the depressive 
type usually characterized by pallor and 
fall in blood pressure with its implicative 
symptoms. 

Laboratory studies on the cardiovas- 
cular ell'ects of pitressin ha\’e been numer- 
ous. Gruber and Kountz^ have shown that 
it affects the dog’s heart in several ways: 
first, it acts through the vagi b}^ stimula- 
tion of the cardio-inhibitor}' center; second, 
it causes constriction of the coronary ar- 
teries with resultant asphyxia of the 
myocardium. In addition there are changes 
in the conductive system resulting in par- 
tial heart block, shifting of the pacemaker 
and sino-auricular block. Mellville^ con- 
firmed the coronary constricting action of 
pitressin and suggested that it is the cause 
of the other cardiovascular effects. Ross, 
Dreyer and Stehle® have likewise found 
that coronary spasm is at least one of the 
important factors which may cause a fall 
in blood pressure. More recently, Katz and 
Lindner^ concluded from their studies that 
“the occurrence of powerful constriction 
in the coronary vessels following pitressin 
suggests the possibility that coronary 
spasm can and may occur in man.” 

The following case report illustrates a 
circulatory effect following the administra- 
tion of pitressin: 

nc, .Tucl 


t Manufactured by Parke, Davis and Company. 

* From the Department of Anesthesia, Division of Surgery, New York University College of Medici 
the Hospital for the Ruptured and Crippled, New York City. 
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Case i. Laparotomy was proposed for the at w Iiich time the operation was completed, 
removal of a hliller-Abbott tube impacted in Excess oxj'-gen was administered in view of the 
the transverse colon. The patient, a woman of respiratory distress but seemed inelfective. The 



Fig. I, Effect of pftressin on arterial pressure foJ/o\Mng the 
preliminarj' administration of ephedrine. 


fiftj'-seven, was greatl3'' debilitated from the 
unsuccessful attempt to pass the tube for relief 
of postoperative intestinal paralysis. The pre- 
operative arterial pressure was 90/50 mm. Hg 
and the pulse rate was 120. Anesthesia vas 
induced using cj^lopropane with a closed endo- 
tracheal technic. During cehotomj^ the end 
of the Miller- Abbott tube vas found impacted 
in the transverse colon and the proximal part of 
the gastrointestinal tract vas ruffled about the 
tube with numerous perforations of the stomach 
and intestine. Ten minutes after surgerj"^ was 
begun the arterial pressure had fallen to 
70/50 mm. Hg. An infusion of 1,000 cc. of a 
5 per cent solution of glucose in saline was 
started v ith resulting temporarj" impror ement. 
After an hour and a half, hovever, the arterial 
pressure fell progressive!}' to 60/45. A 500 cc. 
blood transfusion vas started and pitressin 
cc. (10 units) was slovly injected intra- 
venously to counteract the lov blood pressure 
and to stimulate intestinal contractions. Within 
five minutes marked pallor developed vhile the 
arterial pressure shoved a significant rise to 
120/60. Then, in spite of the presence of a 
patent endotracheal airv ay with excess oxygen 
available, the patient began to use her acces- 
sory muscles of respiration. The arterial pres- 
sure fell to 60/50 mm. Hg in a half hour 


pulse became rapid and thready and the patient 
expired 20 minutes after the operation vas 
completed. 

The pathology presented by the pa- 
tient revealed a fatal prognosis but this 
case indicates the inadvisabilit}'^ of intra- 
x'enous pitressin administration even in 
minute doses. 

There is evidence to indicate that the 
depressive circulatory effects of pitressin 
secondary to coronary constriction may 
be prex^ented by the prelirainar}’^ adminis- 
tration of ephedrine.' Clinical observations 
seem to substantiate this effect as the 
following case report illustrates: 

Case ii. (Fig. i.) F. L., a woman of thirty- 
five, had a pseudarthrosis of the lumbosacral 
spine for which a spine fusion was proposed. 
Physical examination revealed no other defects 
than a marked dermographia and considerable 
apprehension. On the day of operation, mor- 
phine sulfate 0.010 Gm. (gr. and scopol- 
amine 0.00048 Gm. (gr. J-loo) administered 
subcutaneously at 7:45 x.\i. The patient be- 
came unusually pale and during the nex't hour 
was nauseated and vomited several times. The 
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arterial pressure, taken at 8:35 a.m., just prior 
to the administration of anesthesia, was 
130/80 mm. Hg and the pulse rate Avas 92 beats 
per minute. Cyclopropane anesthesia AA^as 
begun at 8:40. A routine infusion of 5 per cent 
glucose in saline Avas ghmn at 8:50. At 8:54 
Avhen the operation Avas started the pulse rate 
had decreased to 60 beats per minute and the 
arterial pressure shoAved a surprising fall to 
70/40 mm. Hg. Ten minutes later the pulse rate 
Avas 58 and the arterial pressure 52/40. The 
patient’s color Avas natural, respiratory moA^e- 
ments Avere of normal rate and amplitude and 
the skin Avas Avarm and dry. HoAVCA^er, because 
of the circulatory depression, ephedrine sulfate, 
50 mg., Avas administered subcutaneously. Dur- 
ing the ne.\t thirty minutes the arterial pressure 
rose gradually to 110/60 mm. Hg and the 
pulse rate increased to 78. But after fifteen 
minutes the arterial pressure had fallen again 
to 70/40 and the pulse rate had decreased to 58. 
One cc. of pitressin (20 units) aa'us then injected 
intramuscularly. The arterial pressure rose to 
140/70 Avithin ten minutes and it remained at 
this IcA'el until the termination of the oper- 
ation. PostopcratiA^ely, the arterial pressure 
stayed remarkably constant betAveen 130/70 
and 138/70 mm. Hg for several days. 

This case indicates the beneficial effects 
of the pressor action of pitressin, pre- 
ceded b}^ ephedrine, in a patient Avith 
apparent autonomic nei'Amus system im- 
balance, characterized by seemingly sym- 
pathetic depression caused b}^ general 
anesthesia. The sympathetic hyperactiAnt}- 
manifested by this patient in the Avakeful 
preoperatu'e state consisted of marked 
apprehension, tachycardia, pallor and der- 
mographia. When consciousness Avas lost 
under anesthesia, the autonomic imbalance 
AAvas further disturbed as CAddenced by 
bradycardia and marked h^-potension. A 
therapeutic dose of ephedrine resulted in 
only temporary improA^ement. The admin- 
istration of pitressin then shoAved more 
rapid and better amelioration Avhich AA'as 
maintained. 

In cases of acth-e celiac plexus reflex 
during abdominal surgery,® characterized 
by marked diminution of pulse pressure 
during mechanical stimulation of the celiac 


plexus, administration of pitressin has 
been folloAved by a return of the arterial 
and pulse pressures to normal limits as 
exemplified in the folloAving case report: 



Fig. 2 . Effect of pitressin on active celiac plexus 
reflex. 


Case hi. (Fig. 2.) M. H., female aged 
32 years, cholecystectomy indicated for chole- 
cystolithiasis. She A\'as a poor cardiac risk 
because of rheumatic heart Avith AmKnilar lesion, 
functional capacity iib, and auricular fibrilla- 
tion. Anesthesia Av^as induced Avith Aunethene- 
ether sequence using the closed carbon dioxide 
absorption technic Avith excess oxygen. The 
arterial pressure at the onset AA'as 110/85 
Hg; the. pulse rate 96 beats per minute and 
irregular. Induction of anesthesia Avas unevent- 
ful and surgical intervention AA'as begun in 
eight minutes. Ten minutes later, during 
abdominal exploration, the arterial pressure 
changed to 1 10/106, shoAA'ing a rise in diastolic 
pressure Avhile the pulse rate Avas 80 per minute 
and more regular than normally. FIa'c minutes 
later the arterial pressure registered 1 10/108 
(pulse pressure of tAA'o). InterA'ention progressed 
rapidly and Avas characterized by a minimum 
of bleeding. FiA'e minutes later the facial pulse 
rate Avas still 80 per minute and the respirator^' 
rate 24 Avith good volume exchange, but upon 
attempting to determine the arterial pressure 
no reading could be obtained during the ne.xt 
ten minutes. Pitressin, 20 units, Avas injected 
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intramuscularlj". Six minutes later the arterial 
pressure could again be discerned at 90/80 
and the improvement continued steadily during 
the next twenty-five minutes at which time the 
pressure had returned to 120/80 when the 
operation was completed. 

The patient reacted twentj' minutes after 
anesthesia was discontinued and recovery was 
uneventful. 

3. EFFECTS OF PITRESSIN ON THE RESPI- 
RATORY SYSTEM 

Laryngospasm, bronchoconstriction and 
increased mucous secretion have occurred 
when pitressin was administered during 
anesthesia especiallj' in asthmatic individ- 
uals. In several cases, asthmatic rales 
which had increased during cyclopropane 
anesthesia,® \vere relieved either by chang- 
ing to ether or b}" injecting atropine, 
and recurred five to ten minutes following 
the intramuscular injection of pitressin. 
Likewise, pitressin administered postop- 
eratively in asthmatic individuals was 
frequently succeeded b}^ symptoms simu- 
lating an asthmatic attack. 

Case iv. R. W., a male, aged fifty-eight 
yesLTS, presented a recurrent inguinal hernior- 
rhaphy. He was the typical barrel-chested, 
emphj'^samatous type giving a history of fre- 
quent attacks of asthma. Preoperatively some 
bronchial wheezes were audible. Anesthesia 
was induced with cyclopropane and surgerj"^ 
begun nine minutes later. It was then observed 
that the asthmatic rales and wheezes had 
greatl3'' increased. Respiration became shallow 
and effortful on e.vpiration and subc3’-anosis 
developed despite the high oxygen concentra- 
tion in the breathing bag and despite a clear 
upper airwa3". This state persisted during 
fifteen minutes until ether was added to the 
anesthetic mixture whereupon the minute 
volume respiration increased, subc3'anosis dis- 
appeared and pulmonar3" auscultation revealed 
clearing of the bronchial passages. This 
amelioration was maintained during the next 
fort3' minutes. Because the hernia involved a 
great intestinal mass it was deemed advisable 
to prevent postoperative intestinal atony b3' 
the administration of pitressin. Accordingh', 
I cc. of the drug was injected intramuscular^3^ 
Six minutes after the injection the bronchial 


wheezes recurred, perspiration and lacrymation 
appeared, and respiration again changed in 
character, becoming difficult and prolonged on 
e.xpiration. Operation ended a few minutes later 
and pitressin was ordered to be administered 
ever3’- four hours. Upon return to bed the 
patient’s pulse rate was 86 beats per minute, 
the arterial pressure 130/70 mm. Hg, the 
respirator3^ rate 24 per minute but with pro- 
longed e.xpirations. Pitressin was again in- 
jected. D3'^spnea then increased, perspiration 
became excessive and c3mnosis became evident. 
Ox3'gen therap3’’ b3'' nasal orophar3mgeal in- 
sufflation was started. Pitressin was admin- 
istered regularb" ever3' four hours. Following 
each injection the pulse rate increased steadih' 
until it reached 130 the following morning while 
the temperature rose to ioi°f., and d3'spnea 
continued. It was then suggested to cease 
pitressin therap3% and atropine 0.0006 Gm. 
(gr- Ho 0) was injected intramuscu^ar^3^ D^'sp- 
nea decreased within a half hour and the pulse 
rate fell to normal limits within four hours. 
The next day pulse and temperature were 
normal. The patient looked good and recovery 
for the next two weeks was uneventful. 

SUMMARY ANO CONCLUSIONS 

Observations of patients receiving pitres- 
sin therap}' have revealed the frequency 
of varied systemic effects. Besides the 
beneficial effects for which the drug is 
indicated, certain detrimental reactions 
maj' also occur. 

The beneficial effects observed have 
been: (i) intestinal contraction; (2) peri- 
toneal relaxation during abdominal sur- 
ger3"; (3) rise in arterial pressure; which 
effect is prolonged b^- preliminar3^ ephe- 
drine administration; and (4) alleviation 
of celiac plexus reflex during abdominal 
surgery. 

The detrimental reactions which may 
occur are: (i) fall in arterial pressure fol- 
lowing a preliminar3" temporar}- rise; (2) 
cardiac irregularities; (3) coronarN' con- 
striction; (4) increased mucous secretion 
and lar3mgospasm during anesthesia; and 
(5) bronch^ospasm, especial!}- in asthmatic 
individuals. 

Because of these varied effects it is sug- 
gested that the administration and dosage 
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of pilrcssln tlierapy be guided by individ- 
ual reactions and susceptibility. The use 
of ephedrinc to counteract circulatory 
depression following pitressin therapy is 
advised. 
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C.\SE.-\.TiON is almost always a property of tubercle formation, but it is 
not regular in its quantitative phase or time or appearance. The size of 
tubercle, the type of parasite, and the nutrition of the host seem to induence 
its development considerably. 

From — “Age Morphology of Primary Tubercles” — by Henry C. Sweany 
(Charles C. Thomas) . 



MULTIPLE FRACTURES OF THE SKULL COMPLICATED 
BY FRACTURES OF THE JAWS* 

Samuel W. Garein, m.d. 

Junior Visiting Surgeon on Aural Sers'ice, Boston City Hospital 
BOSTON, MASSACHUSETTS 


M ultiple fractures of the skull 
complicated by fractures of the 
upper and lower jaws are of com- 
paratively infrequent occurrence. Even 
large clinics report relatively few cases. 
When one searches the literature to obtain 
aid in the handling of these complicated 
cases, one is struck by the paucity of the 
reports and more so by the vagueness as to 
their management. For this reason the 
author believes that a detailed description 
of this case and its treatment will be a 
valuable contribution on this subject. 

There were approximately 4,100 patients 
with fractures of the skull admitted to the 
Boston City Hospital in the twenty-five 
j'^ear period from 1915 to 1939 inclusive; 
727 of these were female. The ages ranged 
from newborn infants to ninety-two years. 
All types of fractures were encountered, 
from the simple fracture without any intra- 
cranial involvement to the multiple com- 
pound tjrpewith severe brain complications. 
The sites of the fractures were either the 
vault or the base. Some were complicated 
by involvement of the nasal sinuses, mas- 
toid, middle ear and jaws. There were 1,489 
deaths resulting in a mortality rate of 
36 per cent. If deaths occurring the first 
forty-eight hours are excluded, the mortal- 
ity rate would probablj^ be nearer 25 per 
cent. It must also be borne in mind that 
these were not selected cases but were 
admissions of severely injured patients, 
many in a dying or comatose condition. 
Further, they were treated on the general 
services of the hospital in contradistinction 
to those patients referred to the Neurologi- 
cal Service, the statistics of which appear 
elsewhere in this paper. 

There were thirty-four cases complicated 


bj’^ fracture of the jaws, an incidence of 
0.8 per cent. Twent}^-eight of these were 
simple fractures, three were compound 
fractures and in three no mention was made 
in the record. In this series there were eight 
deaths, seven occurring within the first 
forty-eight hours of admission. 

It is estimated^ that in the United States 

112.000 skulls are fractured annually with 

28.000 deaths, a mortality of 25 per cent. 
The greatest mortality occurred within the 
first twenty-four hours. 

The general mortality rate for Rams- 
dell’s' series of one hundred consecutive 
cases was 23.0 per cent. Mock, - in a statis- 
tical study of 8,649 cases, showed a general 
mortality rate of 20.0 per cent. 

The following table is a statistical 
analysis of cases of fracture of the skull 
with cranial injuries referred to the Neuro- 
logical Department from the General 
Services of the hospital. 

Table i 

NONOPERABLE CASES 


Ratio of Occurrence 

' Lo- 
j ‘"S 

Dead 

1 Total j 

1 i 

Mortality 
Per Cent 

63 0 nonoperable cases 

652 

1 

106 1 

1 I 

I "58 , 

13 9 

0 9 concussion 

II j 

0 1 

1 1 [ 

0 

xS z edema and congestion 

226 1 

3 1 

229 

1 3 

ZS 7 contusion 

292 ] 

1 

309 

5 • 5 

43 0 

! 

1 


ig 8 

i~ 3 laceration 

..3; 

86 

209 j 

4 ' * 

Total senes 

953 

1 

230 1 

i 

1203 1 

20 7 


From the table above, it may be seen 
that the nonoperable cases comprise 63.0 
per cent. Under the methods of treatment 
as carried out at the Boston Citj' Hospital, 
the immediate mortality has remained 
about 14.0 per cent. 

This is figured from all such cases with- 
out regard to the time of their death after 
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admission to the hospital. Since these 
figures are from admissions to specialized 
service (Neurological Service of the Boston 
City Hospital), from a general hospital 
they tend to be higher rather than lower as 
cited above. 

It is impossible to standardize the treat- 
ment of all craniocerebral injuries, as each 
individual case presents its own require- 
ments. The character of the pathologj' 
must, in the last analysis serve as a guide 
for the kind of treatment. The following is 
an outline of the nonoperative care which 
I employ in the great majority of cases. 
This is not to imply that operative indica- 
tions in this group should be ignored. 

TREATMENT 

A summary of the non-operative treat- 
ment in craniocerebral injuries and as car- 
ried out in this case follows: (i) Rest in 
bed; (2) no morphine; (3) combat shock; 
(4) combat increased intracranial pressure 
by (a) magnesium sulphate, (b) hypertonic 
glucose solution intravenously, (c) lumbar 
drainage; (5) prevent dehydration; (6) 
prevent starvation; (7) local treatment, 
(a) scalp wounds, compound fractures, (b) 
discharge from ear and nose (sinuses), (c) 
other Injuries; (i) fracture through the 
sinuses, (2) fracture of the jaws, etc. 

■Dehydration methods are based on the 
fact that hypertonic solutions will with- 
draw fluids from the body tissues into the 
blood stream by a process of osmosis. In 
doing this, the brain is likewise depleted, 
thus lessening the increasing edema which 
has followed the cerebral injury. This 
method is considered new, yet old writers 
on skull fractures advocated rest and purg- 
ing of the patient as the proper line of 
treatment. 

Magnesium sulphate 4 ounces, 50 per 
cent solution is administered as retention 
enema and repeated every four to six hours 
during the first forty-eight hours. Glucose, 
50 cc. 50 per cent solution or 100 cc. 25 per 
cent solution intravenously (sterile) may 
be repeated every eight or twelve hours. 
Glucose may be given during the shock 


period. During the first forty-eight hours, 
fluid intake is restricted; after forty-eight 
hours fluids may be pushed. 

The remaining cases are treated as 
follows : 

Concussion. There being no signs or 
symptoms of cranial pathology, except 
total unconsciousness, after recovery is 
complete and all symptoms have disap- 
peared, treatment other than rest in bed 
and supportive care is neither indicated nor 
required. 

Edema and Co 7 \gestion. Treatment is 
directed to shrinking of the brain by de- 
hydration or the removal of the excess of 
backed-up cerebrospinal fluid by lumbar 
drainage. Dehydration may be carried out 
by intravenous injection of hypertonic 
glucose solution or magnesium sulphate by 
rectum. With lumbar puncture, enough 
cerebrospinal fluid is removed to reduce an 
abnormally high pressure to normal limits, 
This should be repeated every twenty-four 
hours until two successive normal pressure 
measurements have been obtained previous 
to withdrawal of any fluid. 

Coritusion and Laceratioit. Treatment is 
best carried out by a judicious combina- 
tion of dehydration and lumbar drainage. 
Munro® states that dehydration alone is 
ineflficient in these cases in exact ratio to 
the amount of free blood in the cerebro- 
spinal fluid. This is due to the mechanical 
blockage of the arachnoidal villi by the free 
red blood cells. Operative decompression as 
a therapeutic measure is contraindicated. 

Exploratory trephination, however, can 
be properl}^ employed as a diagnostic 
measure whenever the patient fails to im- 
prove after a suitable interval of properly 
executed nonoperative treatment such as 
outlined above. 

Cerebrospinal rhinorrhea may, however, 
prove to be very serious. It is not uncom- 
mon in frontal sinus fractures^ and is due 
invariably to a fracture of the cribriform 
plate’’ in which a funnel-shaped fragment 
of the dura and arachnoid has been caught 
in the fracture line. Munro’’ believes fatal 
meningitis is a certainty unless the fistula 
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is closed. l^ackin{>:, irrigation or blowing of 
the nose should be forbidden. 

Fractures involving the frontal sinuses 


to a nearby hospital on the morning of Novem- 
ber 15 in a dazed and semiconscious condition 
and bled profusely from the mouth and nose. 



Frc. I. Pfiotograpfi of \-ray film sliouing fmetures involving the 
posterior wall of both frontal sinuses, the cribriform plate, the 
outer angle and the floor of the left orbit, the left malar, bolii 
ma\illae and a fracture of the mandible at the symphisis. 


only form a small percentage of our total 
cases. 

Guardigian and Shawan,^ in a series of 
2,600 cases of skull fractures, found an 
incidence of 5.0 per cent of frontal sinus 
involvement. The majority of these were 
asjmitomatic and recovered under con- 
servative treatment. Where the posterior 
wall was involved with threatening intra- 
cranial complications operation is indicated. 

CASE REPORT 

A white male accountant, age thirty-one, 
while walking was struck by a mo^■ing auto- 
mobile on No\'ember 14, 1937. He lost con- 
sciousness immediate^" and was not clear as 
to the details of the accident, but apparently' 
he was unconscious for the greater part of the 
night of November 14 and 15. He was taken 


On No\'ember 16, he was admitted to the Aural 
Service of the Boston City Hospital. 

The examination was as follows: The 
patient was semiconscious and incoherent. 
T.P.R., ioo.2°c. rectally, 84, 12 B.P. 136/62. 
The head is described belou'. The right pupil 
reacted sluggishly'. Extraoccular movements 
appeared normal. The fundus of the right eye 
(which was the only one that could be ex- 
amined), showed no choking. The ear drums 
were normal; the abdomen was soft; the blad- 
der was enlarged somewhat; the inguinal 
region and genitalia were negati\'e. Rectal 
examination showed a scar, presumably' from 
an ischeorectal abscess, to the right of the anus. 
Prostate was normal. There was some feces in 
the rectum. The arms and legs showed the 
lacerations described below. Pulses were nor- 
mal; reflexes were hy'peractive and equal. 
There was left ankle clonus but no Babinski 
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or Hoffmann. Abdominal reflexes were not edlj’- edematous. There was laceration and 
obtained. abrasion over the upper eye lids with subcon- 

The patient’s past history was irrelative junctival haemorrhage in both eyes. There was 



Fig. 2. Plaster model of lower jaw with Fig. 3. Plaster model of upper jaw with 
orthodontia appliances in place. Note the cast metal plate and side arms in place, 

teeth ligated to external arch wire and 

the expanding arch on the lingual surface. considerable swelling at the outer edge of the 
except for an operation for an ischcorectal left orbital border merging with the malar 
abscess a year before. bone on that side. 

There was a ragged laceration of the chin A-ray examination revealed the following: 
and a through-and-through laceration of the Left stereo and A.P. of the skull showed 
lower lip. The lower teeth were loosened and multiple fractures: (i) through the posterior 
the lower right central incisor was missing wall of both frontal sinuses; (2) through the 
from an open socket which had a purulent cribriform plate; (3) through the outer angle 

discharge. There was a compound fracture of of the left orbit; (4) through the floor of the 

his lower jaw through the mucous membrane orbit into the left antrum; (5) through both 
of the mouth and gums; the fracture line was maxillae, more on the left with commutation 
just to the right of the midline. The entire jaw of the wall of the antrum; (6) through the 
was markedly swollen, the upper and lower mandible in the right cuspid region. (Fig. i.) 
lips were lacerated, and there was considerable Diagiwsis. Multiple fractures of the skull 
drooling of blood and saliva. The upper jaw including fractures through the cribriform 

was loose, displaced downward and both plate and posterior wall of both frontal sinuses 

central incisors were fractured at their gingival with compound fracture of upper and lower 
margins. Occlusion was impossible. The tongue jaw; concussion and edema of the brain, 
was markedly swollen. The patient was unable Treatment of the Craniocerebral Injuiy. The 
to swallow. There was induration and swelling nonoperative procedure was carried out. There 
in the right submaxillary region extending to "’as no intracranial pressure, since there 
the midlinc with areas of tenderness over the "‘as constant discharge of cerebrospinal fluid 
thyroid cartilages. The nose was swollen, bleed- through the fractured cribriform plate and, 
ing and displaced toward the right with a therefore, treatment of this complication was 
depressed fracture of the nasal bones and the not indicated. 

ascending process of the maxilla on the left Treatment of Lower Jaw. With intermaxil- 
side. lary elastics attached to orthodontia bands on 

Anterior rhinoscopy showed marked conges- the incisors, both halves of the lower jaw were 
tion of the entire nasal mucosa; the septum was kept in proper alignment. When the correct 
displaced toward the right side; the turbinates alignment was obtained, the orthodontia 
were engorged and soggy looking, there was bands were converted to a retention appliance 
considerable discharge of mucus, blood and by uniting them with a soldered bar. The ob- 
cerebrospinal fluid. Posterior rhinoscopy was ject of the appliances is to reduce the dis- 
imposslblc because of the enormous swelling placement of the fragments, to obtain correct 
of tongue and downward displacement of the alignment of the teeth and maintain the space 
maxilla. The soft palate and uvula were mark- of the missing central incisor. Without the 



•jf)} A- M,. V j. G.iiliii l'i;utiirf'> of Slaiil and Jaws 


ji •■>. i'jt< 


rfti-ntinn appli.uuTs thoio uould vrrv lil.t-lv Miiti-d in a rrtiirn of sumc frcdi anti old Idood. 
!h- contraction of the nnndil>!c at tins point No attempt v,a'< made to do any intra- or 
rcvidtine in a \'-s!i;tpcd atcli and liopidcsdv cMratiri’-d operation*-, h i*. notcuorthy that 
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distorted normal occlusion. .Xn c\tcrn.il «’\- 
pandirift orthodontia airpliancc'' and an liUcrnal 
evpnndint: appli.ance' were .adinsted and Iiy.'.terl 
to the teeth of the lower j.tw. (Idy. 2.1 "Hie 
•Mersiion arch w;is left in place for eiidit 
months to act as a retention a[)p!iame .-'fter 
union took place and ;ifter the Anide .arch was 
removed. 

TnatmaU oj the Vppir ./(in. .\ metai pl.ite 

was constructed with side slccae" for tiic m'-ei- 
tions of heavy wire arms, 'fhe jrlate was now 
placed into the mouth and the side arms, made 
of heavy coat hanper wire, were inserted into 
the sleeves of the plate. Be means of hcaw 
elastics the side arms were attached to hooks 
imbedded in a pre\ ioiislv applied jilaster cap 
around the head. The mandible, iikewivf, I)\ 
means of hca\y elastics was pulled upward and 
attached to a steel arm imbedded in the plaster 
cap. (Figs. 3 and 4.) With these appliances in 
place, and not witlustandinp the multip!icit\ 
of the fractures the patient was able to masti- 
cate semisolid foods at the end of four weeks. 
Through all this period, normal occlusion was 
maintained. 

Complications. On November 26, 193- an 
abscess in the submaxillary region was opened 
and drained. On December i, 193T an abscess 
in the submental region was likewise opened 
and drained. Irrigation of the left antra re- 


al till tunc did the pilicrit complain of hcad- 
.uhcN. Siiuc there wa*- amj)!c drainage of cere- 
brospinal Iluid through the fr.uturcd cribriform 
(ilatc, it is logic.il to asxmne that headache fnim 
iiiere.i'cd intr.icrani.'d pressure was therein 
reimncd. Indeed, on onl\ two (Hcasiims w.is 
an\ appreei.ii)ic (juantit\ of Iluid o!)tained b> 
lumbir puncture. I his was on the third .uu 
fourth da\s after his admission to the hospital. 
'I'wo other lumbar punctures done ^ 
sc\enth and ninth da\s after admission \iek ct 
a small amount of clear fluid. 

SfMM.XHV 

1. ,‘\ statistical analysis of 4,100 cases of 
fractures of the skull is submitted. 

2. An outline of the nonoperative treat- 
ment of craniocerebral injuries is presented. 

3. Report of a case of multiple fractures 
of the skull with cranial involvement com- 
plicated by compound fractures of the 
upper and lower jaw is given. The treat- 
ment of the jaw com|)lications with ortho- 
dontia appliances is described in detail. 

4. In spite of fracture through the cribri- 
form plate and the posterior wall of both 
frontal sinuses with marked rhinorrhea and 
cerebral edema, the patient made a com- 
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plete recovery under conservative manage- 
ment as described. 
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Once heart failure develops during pregnancy, the patient must be kept 
in hospital or under hospital conditions till delivered. 

From — “The Heart in Pregnancy and the Childbearing Age” — bj’’ Burton 
E. Hamilton and K. Jefferson Thomson (Little, Brown and Co.). 



HYPERTHYROIDISM IN ELDERLY PATIENTS=^ 


James \V. Hendrick, m,d. 

AMARILLO, TEXAS 


H VPlIRTin'ROlDlSM in elderly in- 
dividuals is not an infrecjiienl find- 
ing in a large group of patients with 
cardiac symptoms. The diagnosis is fre- 
quently missed because, first, the teaching 
has been that toxic goiter is a disease of the 
young and middle age, and second, symj)- 
toms of hyperthyroidism in the aged are 
often difi'erent from those found in the 
young. 

The majority of patients over sixty years 
of age with iiypertliyroidism have ade- 
nomatous goiters. Plummer has shown 
that adenomatous goiter is [jresent from 
fifteen to seventeen years before toxicity 
develops unless provoked by the indks- 
criminatc use of iodine. 

In a study of eighty patients over sixty 
\cars of age with hyperthyroidism, the 
cardinal feature was that they were not 
stimulated to the degree that a like group 
of younger patients would be. This feature 
accounts for their less dramatic symptoms. 
It may be that the older patients liavc been 
overstimulated so long by the ovcrac- 
tivc thyroid that they have become less 
responsive. 

The constant finding in the entire group 
was weight loss. It \aricd from a few 
pounds to practically half the normal 
weight. As a rule the weight loss extended 
over a period of one to four years. A normal 
or excessive appetite was noted in the 
activated group, whereas, in tiie nonacti- 
vated cases the appetite was often poor. 

Cardiac complaints with palpitation and 
weakness on exertion were the next in order 
of frequency. Anginal symptoms were fre- 
quently noted. Most of the group had been 
treated for varying periods of time for 
heart trouble with practically no response 
to the treatment. Auricular fibrillation was 
a frequent finding. The heart sounds were 


loud and sharp and often there was a mitral 
.systolic murmur prc.scnt. The .systolic blood 
pressure varied from 150 to 260 mm. of 
mercury. The diastolic prc.ssurc was not 
raised in proportion to the systolic pressure. 
The pul.se pressure was markedly elevated 
in all cases. Tlic pulse rate varied from 88 
to 130. .Most of the patients had taken 
digitalis over a long period of time with 
little response, particularly to auricular 
fibrillation when it was present. Some of 
the cases had cardiac decompensation and 
eight were not improved sulTiciently by 
medical measures to attempt surgical 
relief. In the cases in which auricular 
fibrillation was not present, the use of 
digitalis did not prove to be of any 
assistance. 

The patients in the activated group were 
sensitive to heat; their skin was warm and 
moist, and seldom was pigmentation noted; 
whereas, in the nonactivated group the 
skin was without tine, was dry and cold. 
Pigmentation was frequently noted in this 
latter group. 

Among the patients with marked weight 
loss, gastrointestinal symptoms were ob- 
served with crises of vomiting and diarrhea. 
.Many of the latter had been studied for 
gastrointestinal malignancy. 

Eye findings were not constant. A few 
cases had exophthalmus (Fig. j), but they 
were patients that gave a history of having 
developed e.xophthalmic goiter earlier in life 
and were what Hertzler’ termed “burned 
out individuals.” Stare was occasionally 
seen in the acti\ated but not in the non- 
activated group. 

A psychosis is more frequently seen in 
the older group of cases and is often 
ascribed to senile dementia. 

The entire group complained of muscle 
weakness and were easily fatigued. This 
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was out of proportion to their age and 
frequently led to the diagnosis of heart 
trouble. Digital tremor was seen but was 
not a constant finding. 



Fig. 1. Apathetic hyperthyroidism. Low basal 
metabolic rate and auricular fibrillation present. 
Pulse 144, auricular fibrillation. Basal metabolic 
rate. +14. Many years’ duration. 

The basal metabolic rate as a rule was 
elevated but not to the degree found in 
younger individuals. Two years ago I re- 
ported a group of toxic cases- with basal 
metabolic rates within normal limits. 
Several of the cases included in that group 
are reported here. In the nonactivated or 
apathetic group as designated by Laheyy" 
the basal metabolic rates were around plus 
twenty. 

There was a very definite goiter present 
in every patient. Some had rather large 
adenomatous goiters. In the cases that had 
taken iodine over a long period of time, the 
gland was hard and firm, often simulating 
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a’ malignancy. Inlrathoracic extensions 
were noted in a few cases. 

Frequently cases are encountered that 
have progressed to such an extent and the 



Fig. 2. Large cervical goiter, also large inlra- 
thoracic goiter. Pulse rate 120. Auricular 
fibrillation present. Basal metabolic rate, 

cardiac damage is so marked, that they can 
not be corrected surgically. Eight cases in 
this series were of this type. They did not 
respond sufficiently to medical measures to 
attempt pole ligation and all expired within 
a period of a few months. 

The older group requires very meticulous 
preoperative care. Frequently they have 
other complications, such as old rheumatic 
hearts, generalized arteriosclerosis, im- 
paired renal function and prostatic hyper- 
trophy with retention, any of which add an 
additional burden to the hyperthyroidism. 
Most of the cases that had a diagnosis 
of hyperthyroidism made previously had 
taken iodine from a few months to several 
years. Such cases are iodine fast. If the 
iodine had not been administered, they 
could have been prepared much easier and 
with a larger margin of safety. It is often 
surprising how much can be done for those 
individuals with evidence of severe heart 
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disease when they are carefullj’^ prepared 
and are operated upon in stages. A high 
carbohydrate diet, LugoFs solution, digi- 
talis if auricular fibrillation is present and 
diuretics in the presence of edema are 
given. 

^^^hen the patient is first seen a prelimi- 
nar}' evaluation of the risk should be made, 
because at no other time can this be done 
so advantageousi3'. After the patient has 
been at rest with sedation and LugoFs, it is 
almost impossible to judge the proper time 
for operative interference without knowl- 
edge of the original status of the patient. In 
determining the status of a patient we have 
in addition to a complete phN'sical examina- 
tion with routine laborator}" work, a stereo 
of the chest (Fig. 2), an electrocardiogram 
and blood chemistrj’ determinations if 
there is anj' indication of renal impairment. 

In particular we consider the pulse rate 
after bed rest of six to eight daj's, the 
length of time the disease has been present, 
whether iodine has been previousK' ad- 
ministered, and last, but not least, the 
weight loss and the rapiditN-^ of the same. 
Preoperatively we follow the preparation 
of the patient b}' the change of these factors 
and not bj' the lowering in the basal 
metabolic rate. 

It is in older people that stage operations 
can be used most ad^'antageoush'. If there 
is any doubt about the risk, one lobe is 
removed, the patient is permitted to 
recuperate at home six to eight weeks and 
then the other lobe is removed. 

Local anesthesia, with light analgesia of 
gas, helium and oxygen, was used. These 
patients tolerate deep anesthesia ver^- 
poorh'. Furthermore, the\' do not tolerate 
large doses of barbiturates as such drugs 
produce too much depression. Codeine and 
small doses of morphia are used to relieve 
pain and restlessness. 

Postoperatively the patient, if a poor 
risk, is placed in an ice cooled o.xwgen tent 
for two or three days. Five or 10 per cent 
glucose in normal saline solution is given 
slowly up to 2000 to 3000 cc. daily. This 
provides nourishment, stimulates renal 


function, takes care of the water balance 
and prevents acidosis. These measures 
assist in preventing postoperati\-e thyroid 
reactions. 

Diligent postoperative care must be 
exercised to pre^'ent pulmonary complica- 
tions which often end fatal!}-. If too much 
sedation is administered, the patient is 
depressed, mucus forms in the trachea, the 
patient is unable to cough it up and bron- 
chopneumonia develops. Often the patient 
can readily expell the mucus by having him 
bend over the edge of the bed or by elevat- 
ing the foot of the bed. 

A study of seventy-two patients who 
were operated upon was made. These cases 
were divided roughly into the activated 
and nonactivated groups. 
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The operative mortality in the group of 
patients over sixty years of age was 5-i 
cent. In a large group of cases under si-xty 
years of age the operative mortality was 
1.2 per cent. 

The following case reports illustrate our 
management for goiter patients of this age 
group: 
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CASE REPORTS caloric diet and bed rest. After two weeks her 

C.\SE I. Mrs. E. W. H., age sixty-eight pulse rate was 96 and regular, the basal meta- 
years, housewife, (Fig. 3), complained of bolic rate was plus thirty-six, and there had 






Fig. 3. Goiter present thirty-five ye.nrs. Pulse r.ite 138; 
.niricular fibrillation present; basal metabolic rate, 

-1-52. 


weight loss, palpitation, weakness, choking 
attacks and nervousness of three years’ dura- 
tion. She stated that a goiter had been present 
ior thirty-five years. Site first noticed gradual 
loss of weight and had attacks of indigestion 
accompanied by vomiting and diarrhea. She 
had been treated for colitis, heart trouble and 
high blood pressure. Examination revealed a 
markedly emaciated woman, weight one hun- 
dred three pounds (normal weight one hundred 
and sixty-eight), skin moist and warm, pulse 
rate 138; the heart was fibrillating; Itlood pres- 
sure 240/130 mm. of mercur3\ There was 
digital tremor and eye stare present. Her basal 
metabolic rate was plus fifty-two. Both lobes 
of the thyroid were nodular and firm. There 
were no pulsations or bruits. She was hospital- 
ized, put on Lugol’s solution, digitalis, high 


been a gain of six pounds. A bilateral thy- 
roidectomy was done. The patient went into a 
coma after a few hours and remained stuperous 
for four days, during which time she was given 
3,000 cc. of 5 per cent glucose saline intrave- 
nously daily and two transfusions of 400 cc. of 
whole blood. The pulse rate did not exceed 130. 
She gradually improved and was dismissed 
from the hospital on the si.xteenth day. One 
year later the basal metabolic rate was plus six, 
pulse rate 78, and blood pressure 190/ 120. She 
expired in 1938 from apoplexy at the age of 
seventy-seven, nine 3^ears after the operation. 
This patient would have done better with a 
two-stage operation. 

C.VSE II. Mrs. T. E. E., age sixty-six, 
housewife, was referred by Dr. E. E. Davis, of 
Albuquerque, New Mexico. The patient stated 
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she was referred to Dr. Davis from Indiana 
for tubercular treatment. She complained of 
coughing, choking, loss of weight and strength. 
She was very nervous but had an excellent ap- 
petite. Examination: jjoorly nourished white 
woman, weight ninety-six pounds (normal 
weight one hundred and forty pounds), skin 
moist and warm, digital tremor, lid lag and 
stare. The right lobe of thyroid was markedly 
enlarged, nodular and firm. The left lobe was 
substernal, producing tracheal deviation. The 
pulse rate was 1 10, and the heart was fibrillat- 
ing. Her basal metabolic rate was plus thirty- 
four. The patient was hospitalized, given a high 
carbohydrate diet, Lugol’s solution and digi- 
talis. After twelve daj-s her pulse rate was 102 
and her basal metabolic rate plus thirty-two. 
A right lobectomy was done. Convalescence 
was uneventful and she was sent home. After 
eight weeks she returned. She had improved 
considerably and had gained six pounds in 
weight, but still complained of choking. Her 
pulse rate was loo. The auricular fibrillation 
had disappeared. The intrathoracic left 
lobe was removed. No follow-up report was 
obtainable. 

Case in. Airs. J. E. F., age si.vty-nine, 
housewife, was referred by Dr. W. P. Alartin, 
of Clovis, New Alexico. The patient stated she 
had smothering attacks, marked loss of strength 
and weight, poor appetite and attacks of diar- 
rhea and vomiting. Examination revealed an 
elderlj'" woman with evidence of marked weight 
loss. Her skin was cool and dr}'. No digital 
tremor or ocular signs were present. The thy- 
roid was three or four times the normal size 
and both lobes were very firm. The pulse rate 
was 96 and regular. Blood pressure was 160 
systolic and 80 diastolic. Moist rales were 
found over the bases of both lungs, and there 
was one plus edema of the ankles. The urine 
showed a two plus albumen, and there were 
coarse and fine granular casts. Her basal 
metabolic rate was plus six. The patient was 
hospitalized, given Lugol’s solution, a high 
carbohydrate diet, and two weeks later a right 
hemithyroidectomy was done. She was given 
an immediate blood transfusion, put under an 
ice cooled oxj'gen tent, and given 3,000 cc. of 
5 per cent glucose saline solution daily by slow 
drip. She gradually became unconscious. Her 
pulse rate remained under 100 and was regular. 
At the end of four days she began to improve 
and was dismissed on the si.vteenth postopera- 


tive day and permitted to go to her home. After 
two months she returned feeling much better 
and a left hemithyroidectom}' was done. She 
was placed immediately under the ice cooled 
oxygen tent and given 400 cc. of citrated blood. 
Her convalescence was without incident. When 
seen five years later she had regained her former 
weight and was able to do her own house work. 
She had lost her apathetic appearance and was 
again interested in outside activities. 

Case iv. A male, age sixty-two, was re- 
ferred by Dr. H. A. Ingalls, of Roswell, New 
Alexico. He complained of pain on exertion, 
shortness of breath, and loss of thirt\' pounds 
in weight. He had been treated for angina for 
the preceding three years. Exertion produced a 
substernal pain which radiated to the left 
shoulder and left arm. At first nitroglycerin 
would gi\’e relief. Examination revealed a well 
nourished man, weight one hundred si,Yty-two 
pounds (former weight one hundred ninety- 
four pounds), skin moist and warm, slight 
stare and lid lag. Both lobes of the thyroid 
were markedly enlarged and firm. His pulse 
rate was 1 18 and irregular. Blood pressure 180 
sj'stolic and too diastolic. His basal metabolic 
rate was plus forty-one. After two weeks rest 
in bed, a high carbohydrate diet, Lugol’s solu- 
tion and digitalis, his pulse rate was 98 and 
regular. A right hemithyroidectomy was done. 
He made an uneventful convalescence and was 
discharged on the tenth postoperative day. 
He was requested to return after six weeks 
for the second lobectomy, but he was not seen 
again for two and one-half j'cars. When he 
returned he stated he had felt so well after 
the first procedure that he did not think any 
further treatment was necessarj-. However, 
lately' his former sy'mptoms have returned. 
Examination revealed his pulse rate to be 106 
and regular. His basal metabolic rate was plus 
twenty-four. He was given preoperative treat- 
ment as before, except for digitalis. A left 
hemithyroidectomy was done. He had marked 
anginal pain for ten days, then it disappeared. 
He was discharged on the fourteenth postopera- 
tive day' and has since resumed his former 
position. For the past three years he has had 
no anginal attacks. 

CONCLUSION 

The diagnosis and management of hyper- 
thyroidism in the ymunger individual is 
often difficult. In the aged ones diagnostic 
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acumen is even more taxed, and only by 
attention to many details can the elderly 
patient be carried safely through operation. 
However, the end results are highly satis- 
factory and years of life are added. The 
medical profession, particularly the general 
practitioner, must be made more aware of 
the fact that hyperthyroidism can exist in 
elderly patients and be taught to recognize 
it as such, for he is the person who usually 
sees these cases in the beginning. The medi- 
cal profession in general must become more 
acquainted with the excellent operative 


results that can be obtained in a large 
percentage of these patients. 
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In early tubercle formation, . . . the appearance of the gray center of 
the tubercle is simultaneous with the appearance of allergy. There may be 
more than allergy, however, because other allergic reactions may not 
caseatc at all. 

From — “Age Morphology of Primary Tubercles” — by Henry C. Sweany 
(Charles C. Thomas). 
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T he proximity of the generative and 
urinary tracts in the female, and the 
frequency of associated patliology 
often results in errors in diagnosis and 
treatment.' - Gynecological conditions fre- 
quently present themselves as urological 
profafems, and residual' disease in the 
urinary tract often requires treatment 
after the gynecological pathology lias 
been eliminated. 

At Harlem Hospital a cystoscopic clinic 
was organized on the gynecological service 
to study this large group of patients. In 
about 90 per cent of these cases the 
pathology was found to be limited to the 
vesico-urethral junction, which includes 
the internal sphincter and bladder neck, 
with extension often, above to the trigone, 
and below to the urethra. 

For purposes of cystoscopic orientation, 
diagnosis, and therapy, the urinary tract 
was divided into the following parts: 
urethra, internal sphincter, bladder neck, 
and trigone. 

Urethra. The female urethra is short 
and bathed with fecal and leucorrheal dis- 
charge and it is, therefore, not surprising 
that urethral inflammation occurs fre- 
quently.^'' “ 

Actual strictures of the urethra are un- 
common, but the lumen is often dimin- 
ished, necessitating dilatation before a 
cystoscope can be introduced. Stevens 
calibrated the urethra of 118 women who 
had no symptoms, and found the average 
size to be F26, the smallest F18, and the 
largest F30. A urethra below F26 is often 
responsible for symptoms and pathology. 
Of a total of 1,227 patients with urinary 
sjTOptoms, Stevens found narrowing of the 


urethra in 458, or 37 per cent. Early detec- 
tion and correction of stricture or constric- 
tion of the female urethra is important. 

huanal Sphincter. Edema or contrac- 
tion of the internal sphincter, the dividing 
line between the urethra and bladder neck, 
IS also a common lesion. The mucosa of 
the internal sphincter is pushed into the 
lumen of the urethra, projecting around the 
circumference. When uneven, it appears 
scalloped, or in the form of well defined 
polypoid masses or papillary folds which 
move in the irrigating fluid. 

Bar formation, or the raising of the 
posterior margin of the internal sphincter, 
is a lesion that has long been underesti- 
mated in the female. It appears in the 
lower cystoscopic field as a barrier which 
often obstructs the view of the bladder. 
When the tip of the cystoscope rides over 
the bar and is depressed, a view of the 
trigone may be obtained. This condition 
was first recognized by Mercier, who called 
it “valvules du col de la vessie.”® The 
pathology consists of a dense submucosal 
fibrosis and sclerosis, which results from 
previous inflammatory edema. 

Bladder Neck, The bladder neck which 
lies just proximal to the internal sphincter 
at the apex of the trigone, may be the site 
of hyperemia, simple or bullous edema, or 
pseudomembranous exudate. These may 
be associated with similar conditions of 
the trigone and internal sphincter. Hypere- 
mia is characterized by an intense uniform 
redness of the area. Bullous edema con- 
sists of groups of pinhead or larger sized 
whitish or greyish translucent areas. In 
pseudomembranous edema, a whitish mem- 
brane covers the vesical neck and may ex- 
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tend over the trigone, with irregular, 
peninsuIar-Iike projections and sharply 
defined borders. 

Trigone. Normally, the surface of the 
trigone is covered with a fine network of 
vessels, as compared to the pale yellowish 
appearance of the surrounding bladder 
mucosa. This vascularity is often mis- 
takenly considered pathological. Only when 
there is a marked increase in the number 
and size of the vessels, approaching a 
hyperemia, or, if they are obscured by 
edema, or membranous exudate, should a 
diagnosis of trigonitis be made. Recently, 
attention has been called to trichomonas 
as a possible cause of trigonitis." 

ETIOLOGY 

There is unquestionably a definite rela- 
tionship between pelvic infection and 
disease of the vesico-urethral junction. The 
close anatomical relationship between the 
base of the bladder and the anterior sur- 
face of the cervix up to the level of the 
internal os, allows direct extension of an 
infection from the cervix. Winsbury-White 
injected India ink into the cervices of 
guinea pigs, and found the particles 
traveled directlv beneath the trigone and 
bladder via the lymphatics.® 

Circulatory, neurological and psychic 
factors also play a role.’ Congestion of the 
pelvic organs, due to menstrual disorders, 
coitus interruptus, etc., produce trigonitis 
because of the intimate relationship be- 
tween the venous, lymphatic and nerve 
plexuses of the two tracts. 

Psychic factors such as marital malad- 
justment, fear of pregnancy, and the 
menopause play an important role in the 
genesis of urinary symptoms. Deliveries 
are of importance in the production of 
bladder symptoms because of destructive 
injuries to the supporting structures and 
sphincteric muscles. Low grade infections 
of lacerated cervices also result, which may 
be transmitted to the trigone. 

Su rgical trauma should also be con- 
sidered, as it is quite likely that mobiliza- 
tion of the bladder from above or below 


may occasionally interfere with its inner- 
vation and vascular supply and produce 
local symptoms. 

SYMPTOMATOLOGY 

Identical symptoms are often produced 
by lesions located at any point between 
the extreme levels of the urinary tract. 
Frequency, nocturia, burning, urgency and 
incontinence, or a combination of any of 
these, are the common symptoms. Nocturia 
is an important index of the intensity of 
the symptoms, whereas diurnal frequency 
is often a manifestation of general nervous- 
ness.^’ Usually no gross pathology is found 
to account for the symptoms except 
changes in the vesico-urethral junction 
often missed in the search for diseases of 
the kidneys, ureters or bladder.^® 

In the history, incontinence and urgency 
must be difl'erentiated. In the former there 
is Involuntary passage of urine and, in the 
latter, the desire to urinate must be 
immediately satisfied. 

Hematuria is not a common symptom 
and is usually due to gross urological 
lesions. 

Referred pain in the lower back is rather 
common. This may be due to trigonitis, 
but is primarily caused by the associated 
pelvic pathology. 

DIFFERENTLA.L DIAGNOSIS 

Most cases of irritable bladder neck and 
urethral inflammation in the female are 
diagnosed as “cystitis.” This blanket 
diagnosis of cystitis has been assiduously 
avoided here. The diagnosis of cystitis 
should be sharply limited to those cases in 
which the inflammatory process extends 
beyond the trigone to the bladder walls. 

In cj-stltis, the urine usually contains pus, 
which calls attention to complaints of these 
patients, resulting in early urological 
study.’® Disturbances in the urethra and 
bladder neck may cause marked urinary 
symptoms in the presence of a negative 
urine.’® Therefore, a negative urine should 
not preclude careful cystoscopic examina- 
tion with particular attention to this 
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area. Concentration on the inflammatory 
cliangcs found here siiould not, however, 
lead to the neglect of other gross urological 
lesions which may co-exist. In this series 
less than 10 per cent had complicating 
gross urological lesions. 

TREATMENT 

If one is able to classify the urological 
symptoms occurring in the female and 
correlate them M'ith the anatomical, 
pathological and cystoscopic findings, a 
standardization of treatment based on the 
pathological and cystoscopic findings be- 
comes possible. Bladder irrigation and 
instillation therapy is the usual treatment 
given to most female patients with urinary 
symptoms. When relief is not obtained 
after long periods of such treatment, these 
patients arc often unfortunately classed as 
neurotics. The various changes that occur 
in the vesico-urcthral junction Iiave a 
similar etiology, produce largely the same 
symptoms and often respond to the same 
therapeutic measures. This is often con- 
firmed clinically when appropriate treat- 
ment of the cervix causes disappearance of 
urological symptoms. Similarly, eradica- 
tion of other pelvic inflammation produces 
relief of urinary symptoms. 

All patients are instructed to take hot 
douches and hot sitz baths daily, as the 
heat and hydrotherapy helps alleviate 
urinary distress and reduces pelvic in- 
flammation. Frequently, this alone, or 
with the administration of simple sedatives 
(bromides, luminal, etc., or tincture of 
hy'ocyamus) relieves the symptoms, par- 
ticularly in mild congestion of the trigone 
or bladder neck, caused by pelvic in- 
flammation. 

Relief of mental tension with sedatives 
may' relieve urinary symptoms which are 
often present, despite the absence of any' 
local pathology. This is particularly true 
in menopausal cases in which the addition 
of estrogenic hormone also impro\'es the 
local atrophy. 

In the treatment of hyperemia of the 
trigone, correction of the pelvic disease 


may, in itself, eliminate all symptoms.'" If 
the usual hydrotherapy is not sufficient, 
Kelly treatment may be instituted. This 
consists of the topical application of i to 5 
per cent silver nitrate, through an endo- 
scope, with the patient in the knee chest 
position and the bladder empty. Where 
there is associated edema of the bladder 
neck, Kelly treatments may be used but 
should be accompanied by dilatation. 

In ca.scs of diminished capacity of the 
bladder, due to a chronic cystitis or to 
cxtravcsica! pressure, hydraulic distention 
of the bladder is of value. 

W'hen a cystitis is also present, e.g., the 
inflammatory process has extended beyond 
the trigone or base of the bladder, bladder 
irrigations of boric acid, acriflavine or 
other antiseptics arc given, followed by 
instillation of argyrol, 10 per cent. 

When a diminished caliber of the 
urethra, or disease of the internal sphincter 
and bladder neck is found, introduction of 
various sized Hcgar or Hank’s dilators, 
past the internal sphincter is specific. 
Treatments should be given weekly, grad- 
ually increasing the caliber of the dilators 
until a 10 or 1 1 Hcgar or aSF or 30F French 
sound is reached. Usually, no' more than 
six to nine treatments are necessary with 
the largest sized dilators. Gentle massage 
o\cr the sound with the finger in the 
vagina has been found of value. Often the 
symptoms subside following the first treat- 
ment, which may explain the cessation of 
symptoms that often follows a simple 
cystoscopy. Since invoK'ement of the 
urethra and bladder neck were found so 
commonly, dilatation of the urethra was 
almost always necessary. 

In cases of actual urethral stricture, 
when the caliber is so small as to barely 
admit a No. 4 ureteral catheter, bougies 
can be used, until the caliber of the urethra 
permits the passage of sounds, ^^’he^ bar 
formation is found, dilatation almost al- 
ways gives prompt relief as this edematous 
area recedes with dilatation. Occasionally 
it may be necessary to employ the high 
frequency current to cut through the bar 
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or to destroy polypoid formations of the 
internal sphincter, but in either case, 
dilatation should follow. 

A detailed analysis of 500 consecutive 
cases with urinary symptoms from the 
cystoscopic clinic of Harlem Hospital, and 
from the wards of the gynecological service, 
from which the abo\-e conclusions were 
reached, is presented. 

A so: 

Avoraso age: 35. (> year.': 

20 to 40 years: 300 or 38 per cent 

40 or over: 176 or 13 per cent 

Menopause: loS or 31 per cent 

a, surgical: 41 or 18 per cent 

b, spontaneous: 6~ or 13 per cent 
cAbirital status: 

•Married: 410 or 82 per cent 

A large number, 175 or 35 per cent, com- 
plained of being nervous and irritable, due, 
among other causes, to marital maladjust- 
ment and fear of pregnancy. 

Gravidity: 

Gravid: 385 or 77 per cent 

Parous: 315 or 63 per cent 

Endocervicitis: 170 or 34 pei cent 

■‘The importance of gravidity with its 
consequent trauma including endocervi- 
citis, in the production of bladder symp- 
toms, has been emphasized. The occurrence 
of cystocele, urethrocele and prolapse, was 
remarkably rare in this series. The great 
majority of the patients treated in this 
hospital are colored. The fascia and mus- 
culature of the female negro are very 
strong and elastic which explains the rare 
necessity of pelvic repair for prolapse or 
incontinence. 

Surgical Histoiy. Gynecological opera- 
tions: 90 or 1 8 per cent (usually for 
fibroids, pyosalpinx, or tubo-ovarian ab- 
scess). There were no unusual changes in 
the bladders of these patients, as is some- 
times found after mobilization of the 
bladder in plastic repair. There was a 
•history of the latter in only three cases, in 
which the pathology found, bore no rela- 
tion to the surgical procedure. 


Per 

No. Cent 

Symptomatology : 

Frequency 360 72 

Burning urination 190 38 

Urgency 225 49 

Incontinence 95 19 

Mcmaturia 35 7 

Backache 225 51 

Per 

No. Cent 

Duration of symptoms: 

2 weeks to 6 months 230 46 

6 months to i year 100 20 

I year to 5 years 1 15 23 

Over 5 years 55 11 


Of considerable significance is the fact 
that 170 or 34 per cent had sj’mptoms for 
more than a year before proper urological 
investigation was done. 

Although the following table gives the 
frequency and the type of pathology 
found, there is considerable overlapping, 
as many cases had a. combination of several 
types. 

CYSTOSCOmC riNOlNGS IN 467 PATIENTS 

Per 

No. Cent 

N’esicourcthral junction, urethra and trigone: 


Edema of bladder neck. . . . 345 74 

Edema of internal sphincter 280 60 

Bar formation 70 15 

Polypoid or villus formations 37 12 2 

Relative stricture of urethra 84 18 

Myperemia of trigone 205 44 

Edema of trigone 33 1 1 .3 

Acute cystitis 22 4.7 

Caruncle 7 1.3 


The following cases though not dis- 
cussed were associated with gynecological 
pathology. 

Per 
No. Cent 

Vesicovaginal fistula 3 .7 

Ureteral obstruction with dilatation of 
the ureters and calyces: 

Per 

' No. Cent 


By fibroids 18 4 

By adne.\al masses 12 2.9 

By parametritis 3 1,0 

Rupture of pyosal\)inx into 

bladder 2 .43 

Laceration of bladder in hys- 
terectomy 1 ,2 
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Per 

No. 

CZent 

Primary gro'is urolopic.'d tliwaso: 


Nepliroptosis (1 

f 3 

Carcinoma of bladder 2 

43 

i I vpcrm'plironia 1 

•» 

Polycystic kidneys 3 

/ 

T.B. kidncy.s 2 

43 

Gilculi of bladder i 


Pyonephrosis 1 


Ureteral calculi 2 

43 

Pyelonephriti.s 2 

4 3 

Of the 467 cystoscopies, only : 

>5 or 4.9" 

per cent revealed primary major urological 

lesions. If urethral caruncle a 

nd acute 

cystitis M’cre included, the total 

is 54 or 

1 1. 1 7 per cent. 


Treatment: Other than the unusual and 

major urological cases requirin 

g special 

treatment, the remainder, 42S 

patients 

were treated as follows: 



Per 

No. 

Cent 

Dilatation of the urethra 312 

■3 

Bladder irrigation with instil- 


lation of argyrol (acute 


cystitis) 22 

i 

Hot sitz baths and douches 


only f )4 

*» *» 


Results of Treatment: Of the 428 cases 
treated by methods above, results arc un- 
known in 64, leaving 364 eases. 




Per 


No. 

Cent 

Improved 

214 

59 

Cured 

1 1- 

32 

Not improved 

33 

<; 


No patient was pronounced cured until 
there was complete cessation of urinary 
symptoms. A patient was classified as 
improved when there was a definite diminu- 
tion of the major urinary symptoms. 

SUMMARY AND CONCLUSIONS 

1. Urinary symptoms in the great ma- 
jority of female patients have their origin 
in the vesico-urethral junction. 

2. The female patient with urinary 


.symptoms should have a meticulous exami- 
nation of the urethra, bladder neck and 
bladder, 

3. The correction of gynecological dis- 
ease and abnormal physiological changes 
is frequently followed by alleviation of the 
urological symptoms. 

4. The patient’s history particularly re- 
garding menopause, marital status, mental 
health, age and other factors arc important 
in the consideration of treatment. 

5. Dilatation of the urethra is of definite 
value in the treatment of di.seases of the 
vesico-urethral junction. 

6. Mydrothcrapy, general hygienic meas- 
ures and proper sedation should accom- 
pany local treatment. 

7. The term, “cystitis,” so frequently 
used as a diagnosis to cover urinary symp- 
toms, should be replaced by that applicable 
to the specific pathology found. 

8. The gynecologist should have proper 
training in cystoscopy and also endoscopy 
of the urethra. 
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STUDIES IN URINARY ANTISEPSIS* 


CLINICAL INVESTIGATION OF MANDELAMINE, A RECENTLY INTRODUCED 

URINARY ANTISEPTIC 


Thomas J. Kirwin, m.d., f.a.c.s. 

Attending Urologist, City Mospital, Welfare Island 

NEW YORK, 

T he search for the perfect urinary 
antiseptic has been a long one. Twenty 
years ago, Davis described the ideal as 
a bactericide for internal use which would 
be chemically stable, nontoxic in ther- 
apeutic doses, would not irritate the uri- 
nary tract mucosa, would be bactericidal 
in high dilution of urine of any reaction and 
capable of being excreted practically un- 
changed in full amount by the kidneys. But 
he added sadly, “There is no such drug 
known.” 

However, during the two decades which 
have elapsed since this pessimistic utter- 
ance, considerable progress has been made. 
The ketogenic diet was first instituted in 
1917, but it was not until 1931 that its use 
to render sterile the urine of urologic pa- 
tients was made practical by Helmholz and 
others. But after exceptionally wide clinical 
trial it was realized that the usefulness of 
the method was definitely limited. In many 
cases of severe prostatitis, even when the 
diet reduced the ordinary pn of the urine to 
a satisfactory level, and the beta-oxybutric 
acid was adequately concentrated, the 
organisms in the urine were not eliminated. 
It was evident that a change in the reaction 
of the urine was not the only factor neces- 
sary to inhibit bacterial development. 

Because of his dissatisfaction with the 
results obtained by use of the ketogenic 
diet, Rosenheim began using mandelic acid 
— a dosage of 12 Gni. daily, combined with 
8 Gm. of ammonium chloride and a fluid 
intake of one quart (32 ounces). This 
dosage usually kept the pH of the urine 
below 5.5 and was to that extent very 
satisfactory. But so many patients were 
* From the Urological Department, New Yc 


AND James P. Bridges, m.d. 

Urological Department, City Hospital 
NEW YORK 

unable to tolerate the drug that the same 
objections urged against the employment 
of methanamine and the ketogenic diet 
were again brought to bear to discourage 
the use of mandelic acid as a urinary 
antiseptic. 

It had several times occurred to the 
present writer and, as later appeared, to 
many other workers in the field of urinary 
pathology, that if methenamine and man- 
delic acid might be combined, the advan- 
tages presented b}^ each might be retained 
and their drawbacks eliminated. In 1938 
and 1939, workers at the University of 
Minnesota and elsewhere, demonstrated 
that such a combination was chemically 
possible, and showed that the combination 
was bactericidal in varying concentrations 
at dift'erent pH levels. Even before this, 
Tisza had attained a similar chemical com- 
bination, and had shown in vitro that 
methenamine mandelate in sufficient con- 
centration is efl'ective against staphylo- 
coccus, streptococcus and the colon bacillus. 
When enthusiasm over the use of sulfanil- 
amide was rapidly increasing, the impor- 
tance of this work was not fully realized; 
but with the discovery that indiscriminate 
use of the sulfonamides was fraught with 
many dangers, attention was once more 
focused on improvement in already existing 
agents. 

The chemical combination of mandelic 
acid and methanamine is methenamine 
mandelate whose structural formula is 
shown in Figure i. Methenamine nian- 
delate is very soluble in water, alcohol, 
acetone, chloroform and in hot benzene, 
less so in cold benzene solution, but is 
k City Hospital, Welfare Island, New York. 
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insoluble in ligroinc. Tiic mclling point of 
methcnaminc mandciate is 128° to I30°c. It 
is a new chemical entity and an analysis of 



Pig. I. Mcthi-naminc mnndclate, inan- 
dclaminc. 


the clinical results shows that it cannot be 
regarded as just another mixture of man- 
delic acid. 

In the author’s service at City Hospital, 
Welfare Island (New York City) adcc|ualc 
urinary antisepsis is an ever present clinical 
problem. W’hcn it was brought to our atten- 
tion that a chemical combination of 
mandelic acid and methenamine was avail- 
able,* it was decided to give it an extensive 
clinical trial, as it was in line with views 
long held by the author. Complete studies 
on sixty-three cases are now available for 
report; a much larger number cannot be 
included because, owing to the shifting 
character of our clientele, it is frequently 
impossible to follow up the individuals 
long enough to permit drawing adequate 
conclusions. 

The different conditions under treatment 
are shown graphically in Table i. It will be 
seen that simple cystitis was of most 
frequent occurrence, with the bladder in- 
flammation accompanying prostatlc hyper- 
trophy furnishing the next greatest number 
of cases. The prevailing organisms were 
Bacillus coli, streptococcus and staphylo- 
coccus. The average dosage was three 
tablets three times daily, each tablet con- 
taining 0.25 Gm. methenamine mandelate. 
The total daily dosage is therefore 2.25 Gm. 
methenamine mandelate, mandelamine, of 
which 1. 1 8 Gm. are mandelic acid and i.o" 

* Methenamine Mandelate, Mandelamine, used in 
this study was supplied through the courtesy of Nepera 
Chemical Co., Inc., Yonkers, N. Y. 


Gm. arc methenamine by analysis. A few 
patients received as much as three tablets, 
four times daily, but even with this dosage 
- the maximum — no toxic manifestations 
were in evidence. At no time did any 
patient suffer the nausea, vomiting, or 
other gastrointestinal disturbances which 
had occurred so frequently in the past 
when other urinary antiseptics were being 
employed. 


Tabu- i 

Cv.stitis 18 

Pyelitis . 10 

Cystitis with prostatic hypertrophy.. >4 

Pyelitis with prostatic hypertrophy. . 5 

Pyr lonephritis . . 8 

Pseionepiiritis will) stone . .. i 

Urethral c.'ilculns with cystitis .. 1 

Uretiiral fistual with cystitis 1 

Kidney .stone with pyelitis t 

1 lydronephrosis with cv.stitis ... 1 


Carcinoma of the prostate with cystitis 2 
Stiprnpuhic cystotomy with cy.stitis . i 
Laboratory routine studies: 

(a) Culture of urine every second day 

(b) Determination of urinarj' pit on 

each specimen 

(c) .Microscopic evamination of urine 

specimen daily 

Results. Of the sixty-three patients 
whose cases arc here discussed, fifty-four or 
83 per cent showed definite improvement 
under the medication. In twenty-four cases 
the urine cleared, with negative cultures 
for Bacillus coli, Staphylococcus albus, and 
nonhemolytic streptococcus (the various 
organisms previously demonstrated) within 
three to five days. In twenty-eight cases 
the urine cleared and the cultures became 
negative after more extended trial. In four 
patients the improvement was question- 
able, and in four cases the medication was 
quite without effect. Two of these last 
mentioned patients died of intercurrent 
disease while the treatment was in progrep. 

Some of the more noteworthy histories 
may be very briefly summarized; 

C.A.SE REPORTS 

Case 1. M. D., a male, had prostatic 
hypertrophy, pyelitis and cystitis. His chief 
complaint was frequency and burning. The 
duration of symptoms was four months. The 
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culture obtained was streptococcus, Bacillus 
coli and mixed bac. Mandelamine dosage con- 
sisted of three tablets, three times daily. The 
third culture showed no gro^^'th; frequencj'^ and 
pain disappeared, and the nocturia was greatly 
improved after tlie fourth daj' of medication. 
He was on regular diet throughout, with abso- 
lutelj’- no gastrointestinal disturbance. 

Case ii. F. L., a male, forty years old, had 
cardiac decompensation, and prostatic hyper- 
trophy of six years’ duration. His cliicf com- 
plaint was difTiculty of urination. Under regular 
dosage of mandelamine the urine cleared on the 
third day, the previous foul odor disappeared 
and there was less frequency. There were no 
toxic symptoms of anj" description. 

Case hi. A woman of So years, had a frac- 
tured right femur, pyelitis and cystitis. Her 
chief complaint was urgency. At the first ex- 
amination the urine was negative, but on the 
fifth day after the accident. Bacillus coli ap- 
peared. Under regular dosage of mandelamine, 
the urine cleared on the third day after medica- 
tion started, and the general condition was 
much improved Ijy the fourth day. There was 
no toxic reaction at any time. 

Case iv. C. S., a male, aged se\-enty-ninc 
years, had cancer of the prostate with asso- 
ciated cystitis and much pus in the urine. 
His chief complaint was frequency. Under 
regular mandelamine administration the gen- 
eral condition improved and there was clearing 
of the urine by the fourth day of medication, 
the reaction was negative on the sixth day 
and pain was greatly lessened. In this inoper- 
able condition in an aged patient, the greatest 
benefit was derived from our ability to control 
the urinary infection. 

Case v. L. J., a male, aged fifty-one years, 
entered the hospital because of acute retention, 
giving a history of urinary difficulties extending 
over some ten years. Examination revealed a 
tight stricture of the urethra as the cause of 
retention. The urine was loaded with pus and 
culture revealed Streptococcus and Bacillus 
coli. In connection with urethral dilatation, 
mandelamine administration in regular dosage 
was instituted. The urine cleared in four days, 
but Bacillus coli continued to be demonstrated 
until the twenty-third day, following a second 
dilatation. Throughout the long course of 
medication required bj- this peculiarly obstinate 
infection mandelamine was perfectly tolerated, 
producing no toxic manifestations of any kind. 


CONCLUSIONS 

In the combination of mandelic acid and 
methenamine, such as is presented in 
mandelamine, methenamine mandelate, a 
new urinar}^ antiseptic to which clinical 
trial has been given in the author’s service 
at City Hospital, Welfare Island, New 
York, we now have an efficient and reliable 
urinarj^ antiseptic which bids fair to fill a 
want long acutel}^ felt in urologic practice. 
The results attained in sixty-three cases 
upon which full data were available, con- 
clusively show that with this medication 
no toxic effects are manifested, and that 
the patient maj^ remain on regular diet 
throughout the entire period of administra- 
tion, provided he has no physical condition 
which would forbid it. In obstinate cases 
in which the medication must be long con- 
tinued, this combination has proved espe- 
cially valuable, as it produces none of the 
toxic effects which limited the usefulness 
of the older drugs from which it is derived, 
no matter how long its use is continued. 

SUMMARY 

Although mandelic acid and methena- 
mine have both been used e.xtensively as 
urinary antiseptics, their toxic effects, par- 
ticularly in long continued administration, 
have seriously limited their employment. 

The chemical combination of these two 
drugs having been found practical, the 
author made use of mandelamine, a re- 
cently' introduced form, in the treatment 
of patients seen in the urological service at 
the City Hospital, Welfare Island, New 
York. 

In sixty-three cases in which full data 
were available, excellent results were ob- 
tained. An average dosage of three 0.25 
Gm. tablets, three times daily, readily 
controlled most of the common urinary in- 
fections, maintaining a urinary acidity 
below 6.0 without the use of any accessory 
acid administration. In the majority of the 
patients the urine cleared within three to 
five days, and such symptoms as frequency 



Amvrk'im Jotirnnl <»f Surr.fry 


Kirwin— Urinary Antisepsis 


JUNI, 1041 


and urgency were reduced ur entirely 
eliminated. 

None of the patients at any time mani- 
fested toxic symptoms. This demonstrates 
that the effectiveness of mcthcnaminc as a 
urinary antiseptic has not been impaired 
by its chemical combination with mandclic 
acid, although the nausea, vomiting and 
other gastrointestinal disturbances induced 


by high dosage of mandclic acid have been 
eliminated. 
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. . . the iiscriilne.ss of ordinary roentgenology is cleeitledly restricted 
in dealing with vascular diseases. In order to obtain more information in 
reference to the clliciency of the circulation and anomalous structures, 
visualization of the arterial tree is necessary. 

From — “Peripheral Vascular Diseases" — by Kramer (Blakiston). 



THE SIGNIFICANCE OF BLEEDING PER RECTUM 


Richard B. Phillips, m.l 

ROCHESTER, 

T he rectum and colon have long been 
the happy hunting ground of quacks 
and charlatans. Magazines and news- 
papers can be found in all sections of the 
country in whose columns are advertise- 
ments for “Pile Cures,” “Rectal Mas- 
sagers,” “Colonic Lavage Treatments,” 
“Electro-Tonic Method,” “Dilators” and 
“Rectal Clinics,” all of which contain the 
highest self-praise imaginable for the par- 
ticular nostrum or “clinic” which is being 
touted. It seems Incredible that many of 
our citizens can be made to accept the trash 
that is handed out to them in such brazen 
fashion and in such copious amount. I have 
recently discussed quacks and charlatans 
more fully in an article which appeared in 
the March issue, 1941, of Hygeia under the 
title, “The Sure-Cure Racket.” 

Modesty is a questionable virtue when 
one has bleeding from the rectum. Curi- 
ously enough, a patient who would not 
hesitate to see an ethical physician when 
stricken with pneumonia, will slink up the 
back stair of the local hotel to be injected 
for hemorrhoids by a travelling quack or 
self-styled “professor of rectal diseases.” I 
saw one such patient a short time ago. She 
was a gentle, elderly schoolteacher who 
gave us the same story which many physi- 
cians are hearing daily everywhere. She 
had noticed blood in her stool for several 
months and having seen the blurb in the 
local paper about the forthcoming visit 
from a “pile-doctor,” she went to see him. 
He injected her “hemorrhoids,” and two 
months later she visited an old friend who 
was a doctor’s wife. The bleeding still con- 
tinued. Fortunately, she told the friend the 
whole story and a carcinoma, involving the 
posterior wall of the rectum with slight 
fixation, was found and removed. The loss 
of two months’ time, however, may make 
a great difl'erence in the prognosis. 

In another similar case, a rural letter 
carrier in a Central state noticed slight 
diarrhea of two months’ duration. He saw 


. (Edin.), l.r.c.p. (Edin.) 

NEW YORK 

the advertisement of a well-known quack 
and instead of going to a reputable hospital 
within a few miles of his home, he fell into 
the clutches of the charlatans. He was told 
that for $140.00 in advance a cure would be 
guaranteed. The diagnosis was “colitis.” 
After submitting to “colonic lavages” 
every day for two weeks he left, five pounds 
lighter in weight and $140.00 lighter in 
pocket. We saw him nine weeks later and 
found an advanced carcinoma of the recto- 
sigmoid, of which he died very shortly 
thereafter. A colostomy was done as a 
palliative measure. 

It is true, of course, that the commonest 
cause of bleeding from the rectum is from 
hemorrhoids. In fact, in my experience, 
20 per cent of all people examined procto- 
sigmoidoscoplcally will be found to have 
hemorrhoids to a greater or less degree. 
However, as it has often been found that 
hemorrhoids may be present in addition to 
further pathology of much greater impor- 
tance higher up, we have now established 
the definite rule never to treat hemorrhoids 
until the patient has been sigmoidoscoped. 
As a matter of fact, I have seen several 
cases of chronic ulcerative colitis which 
have been completely missed on account of 
the presence of hemorrhoids. Unfortu- 
nately, in some of these cases much damage 
is done in operating upon the piles because 
of the slowness with which repair takes 
place in the presence of chronic ulcerative 
colitis. 

Fissures are frequently the cause of 
bleeding per rectum, but the diagnosis is 
fairly easy and definite since there is pain 
and bleeding at stool, as a rule, and of 
course one can see the fissure with careful 
and correct examination. Fistulae also 
bleed occasionally, but they are less im- 
portant as a source of blood loss. 

Polyps of the colon and rectum can be of 
great importance as a cause of bleeding per 
rectum. It is quite possible for a person to 
have one or more polyps which give no 
li 
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s\ mptoms w liate\ ei atui w liieh an* Intnid at 
;uit(>ps\ . As a j^enet.il i tiie, h(>ue\ et, puls ps 
will e\eiituail\ cause hlccdiiip, which ma\ 
appeal in the .stool as I'tcsh blood or whicli 
may be .so sliglu and so mi\cd with feces as 
to make chemical tests necessai\ lot its 
detection, lleie again, it isc\ttemel\ neces- 
sary to eliminate the last 2, cc. or so ol 
large bowel and lectum insol'ai as poKps 
arc concerned before perlorming an\ tie.it- 
menl of hemori holds. We have seen a C(»n- 
sideiable number of eases of patients who 
have had bleeding from signuud pol\ ps and 
who ha\e been opeialed upon for hemor- 
rhoids under the mistaken impression that 
the blood was coming from the rectal wins. 
Now and then we see a p.itient who has 
marked hemorrhage from a poUp high in 
the colon, althougli as a lule Ijleeding horn 
these isolated neoplasms is sli<<i)t. It has 
been tlu>roughI_\ shown' lh;it pol>ps are 
often precursors ol c.meer, and lor that 
reason it is most important that the\ be 
discovered, if the> are the source ol bleed- 
ing, and propcrl\ treated. - en in children 
one must think of pol\ps of the colon when 
there i.s a complaint of intermittent bleed- 
ing per rectum. 1 ha\e seen li\e cases in 
children between the ages of - and 5, all of 
whom successfull\ underwent transcolonic 
c.xcision of their tumors. It is interesting to 
note, in passing, that in two of these chil- 
dren of the .same age the |)ol\ ps were of the 
same size. However, one patient had been 
know n to ha\ e intermittent bleeding per rec- 
tum for four wars, whereas the other had 
complained of bleeding for onI\ ten days. 

Bleeding per rectum is \cry frcciuentl\ 
found with diarrhea, whether the diarrhea 
be due to an organism or not. Naturally one 
should always examine the stool for amcbac 
of amebic djscntery, and for parasitics of 
various types such as ascaris iumbri- 
cordales, ova of parasites, o.vyuris vermicu- 
laris, etc. In these cases one usually finds 
a marked degree of anemia, and there is 
usually a history of travel in southern 
climates or of eating improperly kept food. 

Congenital polyposis deserves a para- 
graph by itself, as it is without doubt one of 
the most serious diseases which may be 
responsible for bleeding per rectum. Al- 
though this condition is rare, fortunately it 


h.ts been the siibjcil ol ».i»nsidct.d)lc medi- 
cal litcf.iluic in the past few w.irs. As a 
rule s\mpt(ims n| this disease begin before ^ 

• II during pubett\ and bleeding is alwa\s 
the most serious sign. Coupled will) the 
terrible diarrlu*;! which is char.uleristic of 
this dise.ise, it makes ;i most dilhcult and 
disiiessing s\ndrome to lrc.it. Lsualiv 
pol\ps will be found upon proctosigmoido- 
siop\ througliout the entire rectum and 
sigmoid, .'ind contrast barium enemas will 
show in man\ cases that the entire tolon 
is itwiikcd in e\er\ scjuare centimeter. In 
these c.ises surgei\ oilers the onh hope of 
cure, aiul this me.ms i(im|)lete ablation of 
the colon or .it le.ist the larger p.irl of it. 

Changerl blood (ir octult blood, which is 
fiequentU lound in the examination of the 
stool, max come Irom the stomach, esoph- 
agus, nasopharx n\, duodenum or arn where 
else in the gastrointestinal tract. 

i'rom the [)oint til x icw of the proctolo- 
gist, sigmoidoscopx oilers much in the 
diagnosis of bleeding jrer rectum. Coupled 
with roentgenographic studies of the colon, 
it may be safelx said that these two 
methods of examination will disclose 98 per 
cent of all colon-rectal p.ithology. Some 
max sax that an attempt is being made to 
proctoscope too mans patients xxithout 
sulhcient indication for so doing. It max be 
true that onlx i per cent or so of all 
hemorroidcctomies is done in the presence 
of a carcinoma higher up, but a.s far as the 
patient with cancer is concerned that i per 
cent is 100 per cent. In our cll'orts to con- 
trol cancer, cspcciallx cancer of the rectum 
and colon, we must not fail to remember 
that we have two cxerreadx aids at our 
immediate command, one the finger and 
the other the proctosigmoidoscope. And if 
to these we add roentgenographic examina- 
tion, careful historx taking and assiduous 
physical examination, important pathologx 
which may underlie some obvious but 
minor disease will not be ox-erlooked. 
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HOUR-GLASS TUMORS OF THE CERVICAL SPINE* 

Franklin Jelsma, m.d. 

Attending Neurosurgeon, Louisville City Hospital 
LOUISVILLE, KENTUCKY 


T he expression, “hour-glass tumor,” 
is a descriptive term which refers to a 
morphological characteristic of cer- 
tain spinal cord tumors. Because of the 
narrowed portion connecting two enlarge- 
ments at both ends, the tumor assumes an 
hour-glass or dumb-bell appearance. 

The usual arrangement is for the intra- 
spinal portion to lie either extradurally, 
which is more common, or intradurally; 
and for the extraspinal part to lie in the 
paravertebral region with the narrowed 
connecting portion extending through the 
intervertebral foramen. The tumor occa- 
sionally passes from the spinal canal by 
way of the interlaminal space rather than 
by the intervertebral foramen. This is rare, 
however. It may lie wholly within the 
spinal canal, in which case one enlargement 
lies within the dura and the other outside, 
with the constriction at the point where the 
spinal nerve passes through the dura. 

It is realized that the present meager 
literature is not an index to the incidence of 
the lesion. It is believed that altogether too 
little consideration has been given this 
tumor as a clinical entity, inasmuch as it 
has been more frequently classified and 
grouped along with spinal tumors accord- 
ing to histological type. It seems desirable 
to emphasize the clinical aspects because it 
is highly important that its nature be 
recognized before operation, so that special 
technical problems may be worked out 
beforehand. Craig^ emphasized this point 
and reported three cases in which one or 


more reoperations were performed because 
of the recurrence of the intraspinal tumor 
by extension from the unrecognized para- 
vertebral portion. Sometimes, particularly 
in those lesions in the thoracic area, it is 
highly desirable to have the co-operation of 
a thoracic surgeon at operation, as in the 
case reported by Craig and Harrington.- At 
other times, if the tumor is recognized, it 
may be advantageous to plan the operation 
in two stages. Because of these special 
technical problems the patient can be 
better served by considering this tumor 
separately from other spinal cord tumors. 

This report is made in order to further 
emphasize this lesion as a clinical entity, 
and also to mention a case in which there 
was a very unusual arrangement as well as 
extensive development of three cervical 
tumors. 

LITERATURE 

The literature is surprisingly meager. A 
careful search revealed but eight direct 
references to the lesion. Heuer^ co^'ered the 
subject in a very comprehensive manner, 
while Naffsiger^ laid stress upon some 
pertinent points concerning the surgical 
aspects and added fifteen cases to the 
literature. Special mention of this tumor 
in a consideration of other spinal cord 
tumors has been made, among others^"” 
by Craig, Dandy and Elsburg.^^ 

Heuer, in 1929, gathered from his own 
files and the literature, sixty-four cases. 
i933> nineteen more cases were added. 


From the Department of Surgery, University of Louisville School of Medicine. 
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making eighty-two in all. Since then Craig 
has reported four cases, Bunts*** two and 
Bozzi*“ one. 

CLINICAL CHARACTERISTICS 

Hour-glass tumors ma}’ arise from any- 
where along the spine, but most commonly 
from the thoracic area. Of the cases re- 
ported, 27 per cent occurred in the cervical 
area, 59 per cent in the dorsal, and 12 per 
cent in the lumbosacral area. 

It is with the cervical group that 
we are especially concerned. I am aware 
of but twenty-two cases reported or 
mentioned. It was noted that in only a 
few cases was a diagnosis made before 
operation, and these b}’ individuals par- 
ticularly interested in the lesion. A goodly 
number were not recognized after the 
removal of the single spinal or para- 
vertebral portion at operation. 

The great majority of these tumors are 
circumscribed and benign, since they 
usually arise from the canal membranes, 
the nerve roots and infrequentlj'^ the 
ganglia. There were two reported sarcomas. 
Of all the patients operated upon, onh' 
one tumor could not be removed totalh' 
from the canal. 

The size of the intraspinal portion of the 
tumor may vary within moderate limits, 
but the majorit}' are small or about the 
size of a hazelnut. They compress, but do 
not othenvise involve the cord, and lie 
either within or without the dura, more 
frequently the latter. The paravertebral 
portion may vary in size from that of a 
plumb to an orange and present itself 
either in the anterior or posterior triangle 
of the neck. About 80 per cent are visible 
or palpable. In 16 per cent of the cases re- 
ported a paravertebral lesion was not 
recognized before the operation or autopsy. 

The manner in which the growth extends 
itself has not been defmiteh^ decided. 
Opinions have been expressed that exten- 
sion is from within out, or from without 
inward; also that with an origin in the 
intervertebral foramen the tumor e.xtends 
both inward and outward. Coenen*® and 


Heuer seem to think that a more plausible 
explanation is that the tumor takes a 
passive and not an active role in determina- 
tion of its shape; that it is present before 
the development of the spine, and that the 
spine impinges upon and constricts it, 
thus producing the hour-glass contour. 

SYMPTOMATOLOGY 

In cases of hour-glass tumors of the 
cervical spine, the principal symptoms are 
those due to compression of the spinal 
cord and these in no way differ from the 
clinical picture produced by other spinal 
cord tumors in this area, except roentgeno- 
graphicallv. An enlargement of the inter- 
vertebral foramen, through which the 
tumor protrudes is frequently noticed and 
should always be looked for. (Fig. i.) If 
present, this enables one to suspect the 
true nature of the lesion even when the 
para\'ertebral portion of the tumor cannot 
be seen or palpated in the anterior or 
posterior triangle of the neck. 

Root pain, early, before cord signs 
develop, followed later by numbness, weak- 
ness, and atrophy in one of the upper 
extremities, occurs with tumors of the lower 
ceiA'ical region. The above signs and 
symptoms may be greath' extended should 
the paravertebral lesion be large enough 
to compress the cords of the brachial 
plexus. 

DIAGNOSIS 

Recognition of this lesion Is not difficult 
if the lesion is kept in mind when dealing 
with spinal cord tumors or paravertebral 
tumors. Before 1930, diagnosis before 
operation or autops3'- was rare, and the dual 
nature of the lesion was usualty discovered 
after an attack upon the single intraspinal 
or extraspinal portion. Perhaps Heuer s 
and Naffsiger’s papers pfaj'ed some part 
as a reminder, for since 1933, recognition 
has been more common and not the excep- 
tion as it was before 1929. Enlargement of 
the i^ter^’•ertebraI foramen is pathogno- 
monic of this lesion. 
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CASE REPORT 

J. C. female, aged forty-tliree, was ad- 
mitted to the hospital June 27, 1937, complain- 
ing of a tumor in the left supraclavicular 
region, of pain and weakness in the left 
upper extremity and paralysis of both lower 
extremities. 

In August, 1935, (approximately two years 
before), a tumor had been removed from the 
left supraclavicular region. Eight months later, 
in April, 1936, a tumor was again removed 
from the same place. Although within the next 
year the tumor had again reoccurred and was 
palpable, she had not concerned herself with 
its presence until six weeks ago when she first 
noticed weakness in the left lower extremity. 
A little later the right lower extrenity was also 
involved. Twelve days before admission to 
the hospital, the patient had developed almost 
a complete paralysis of both lower extremities 
along with urinary retention. 

Examination showed a fairly well developed, 
undernourished, female, with a scar in the left 
supraclavicular area. There were numerous 
cafe-au-lait spots over the body and innumer- 
able cutaneous forms of neurofibromas. In 
addition, there was a profuse discharge from 
the right nostril caused by a sinus infection. 
Both upper extremities were weak, the left 
more than the right, with definite atrophy of 
the muscles of the hand and forearm. There 
was a paraplegia with an accompanying sen- 
sory loss. An indefinite sensory line was found 
over the lower abdomen. The hypaesthesia 
gradually blended into an anesthesia a few 
inches above the knees. Slight motor function 
remained in the thigh muscles. There was a 
clonus and a loss of sphincteric control. A 
lumbar puncture revealed an absolute block. 
Total protein was 1,100 mg. per 100 cc. and 
171 mg. in the cisternal fluid. The Wassermann 
test was negati^•c. 

A*-rays of the cervical spine showed the 
seventh cervical intervertebral foramen on 
the left side to be approximately twice as 
large as the sixth. There was a thinning of the 
superior articular facet of the seventh cervical 
vertebra. The pedicle of the sixth cervical was 
narrowed. (Fig. i.) 

There were 4,020,000 red cells, 7,500 white 
cells, polys 90 per cent. The urine was essen- 
tially negative. 

On July 6, 1937, under local anesthesia, a 
cervical laminectomy was performed. An 


intradural tumor was found, producing con- 
siderable pressure upon the cord. It was about 
the size of a pecan and was attached to the 
eighth cervical nerve on the left side. When 
the tumor had been freed from the cord and 
dislodged, it was found that the lateral portion 
extended on through the intervertebral fora- 
men. The dissection was continued as far 
lateral as possible and the pedicle sectioned 
on the outside of the canal. There was a dural 
attachment. At the time it was difficult to say 
whether or not this tumor actually arose from 
the nerve or from the dura. The dural attach- 
ment was thoroughl}'^ coagulated with the Bovie 
unit. 

Convalescence was uneventful. Two months 
later, the patient was walking with the aid of 
walker, and was able to void voluntarily. She 
gradually regained strength and was able to 
carr^-- on normally except for a graduall}^ pro- 
gressive pain in the left upper extremit3^ A 
similar pain had been relieved in 1936 bj-- 
removal of the supraclavicular tumor but 
returned when the tumor reoccurred. She was 
sent home for further recuperation. 

On February 13, 1938, she returned for the 
removal of the supraclavicular tumor. She 
had gained considerable weight and was able 
to get around in good fashion, and aside from 
the pain in the left upper e.xtremity, felt well. 
There was increased atrophy and paresis of 
the left upper extremity. The left hand was 
held in the right most of the time. The tumor 
had become more prominent in the left supra- 
clavicular space. 

Under local anesthesia, excising the old scar 
made in 1936, the supraclavicular tumor was 
removed. The tumor was followed back to the 
external margin of the intervertebral foramen, 
which was large enough to admit the index 
finger. It was attached to and had distorted 
the regular positions of the trunks of the 
brachial plexus. It was freed without injur^^ to 
any of the nerve elements. 

Convalescence was not remarkable. The 
patient left the hospital nine days after opera- 
tion. At this time, it was thought that all of 
the tumor had been removed, at least, none 
was seen in the supraclavicular area or about 
the intervertebral foramen. 

On March 26, 1939, a little over a year later, 
the patient returned to the hospital stating 
that although she was relieved of pain after 
the last tumor had been removed, that the 
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pain recurred about six months ago but was a area high up and extending well down into 
little different in that it radiated down into the axilla and onto the arm. The cJaj-icIe was 
the hand and the index and middle fingers, bisected and refiected to both sides. The entire 



Fig. I. Upper left; shows enlarged interu'ertebral foramen; pathognomonic of hour-glass tumors 

of the spine. 

Fig. 2. Upper right: shows cafe-au-Jait spots of skin, superficiaj neurofibromas and operation 
incision for laminectomy for removal of tumor. 

Fig. 3. Lower left: intraspinal portion of hour-glass tumor. 

Fig. 4. Lower right: paravertebral portion of hour-glass tumor. 


There was about 50 per cent atrophj^ of the 
palm and the thenar eminence. Her general 
condition was good and she had gained about 
twent}' pounds. The extremitj" had improved 
in function at first, but again latelj' there had 
been a definite decrease in motor function. 
There was a tumor, palpable in the axilla, 
which appeared to extend well up under the 
clavicle into the supraclavicular space. It was 
firm, encapsulated and slight!}^ mobile. 

The laboratory' findings were essentially' 
negative. 

On March 27, 1939, under local anesthesia, 
an incision was made in the supracla\'icular 


brachial plexus was found expanded into a fusi- 
form tumorous enlargement, approximately' 
nine inches long. The tumor was composed of 
fusiform enlargements of the various portions 
of the brachial plexus with the normal nerve 
trunks gradually expanding and becoming a 
part of the main tumor. There were many' 
ramifications extending from the main tumor 
body'. Some were small and some as large as 
y'our thumb, while the tumor itself was larger 
than one’s wrist. The patient was informed of 
the nature of the tumor and she agreed that 
she would rather have it removed with the 
possibility' of securing relief from the pain. 
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particularly inasmuch as the arm had been 
practically useless to her in the last few 
months. Accordingly, the various branches of 


quite large in size with oval or elongated nuclei. 
Some huge nuclear forms were present, and 
many of the nuclei were packed with chromatin 




Fig. 5. Top; showing p.^tient .nnd incision for removal of 
tumor shown in Figures 6 and 7. 

Fig. 6. Center: tumorous enlargement of tlie cords of the 
brachial plexus. 

Fig. 7. Bottom: different view of Figure 6. 


the brachial plexus leading into the ttimor 
were exposed and sectioned. Finally the 
tumor was dissected free from the sub- 
clavian artery and vein, and removed intact. 

This left the arm without any innervation, 
yet the blood supph' was good and the wound 
healed well. Convalescence was normal. The 
patient was able to leave the hospital in twelve 
days free of all pain. (Figs. 2, 3, 4, 5, 6 and 7.) 

Pathologic Report. “The intraspinal tumor 
was composed of interlacing bundles of spindle 
cells running in various directions. They were 


granules. There was an abundance of giant 
cells, and most of them were multinucleated. 
Occasionally plump pol3diedral cells were seen. 
Mitotie figures were present. The tumor 
appeared quite fibrous in parts. 

“The second tumor was found at operation 
to have been connected with the first, so that 
the original tumor was of the dumb-bell type. 
Microscopically it had essentiallj^ the same 
appearance as the first specimen. One of the 
pieces, however, was much more fibrous. It was 
composed almost entirely of spindle cells with 
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verj" elongated narrow nuclei, tending to run in 
parallel rows and apparcntl}' producing abun- 
dant fibrils. In one area ganglion cells were 
included. The other piece was more densely 
cellular. The nuclei were packed closely' to- 
gether and the same huge nuclear forms were 
present as in the first specimen. Many con- 
tained verj' large nucleoli. Giant cells and 
mitotic figures were again noted. 

“The tumor of the brachial ple.\'us was also 
of similar histological appearance. It contained 
a great abundance of the giant multinucleated 
cells. There was marked variation in the size 
of the nuclei, from small, irregular forms, to 
verj' large, round or elongated ones. Mitotic 
figures were present in this specimen also. 

“Diagnosis. Neurofibromata of von Reck- 
linghausen t3"pe. In view of the mitotic figures 
present in everj'- specimen, the impression was 
that the tumors were undergoing a malignant 
transformation.” 

COMMENT 

Obviously this patient suffered from von 
Recklinghausen’s disease. There were manj' 
large cafe-au-Iait spots, innumerable small 
superficial neurofibromas and the deep 
lesions involving the brachial plexus which 
had undergone malignant changes. The 
latter had reoccurred, were operated upon 
four times and eventually' involved the 
entire brachial plexus. The first two opera- 
tions at which the paravertebral tumor 
tvas removed, the true nature of the lesion 
was not recognized. It was not until a 
paraplegia developed that an hour-glass 
tumor was suspected and verified roent- 
genographically by the enlarged inter- 
vertebral foramen. 

When dealing with paravertebral tumors 
or spinal cord tumors, separately' or to- 
gether, one should bear in mind the pos- 
sibility' of an hour-glass tumor and include 
in the study' of the case a lateral roentgeno- 
gram of the spine for visualization of the 
intervertebral foramen. 


SUMMARY 

1. The clinical characteristics of hour- 
glass tumors of the spine have been 
presented. 

2. Clinically' and from an operative 
standpoint they should be considered a 
clinical entity. 

3. A case of hour-glass tumor of the 
cervical spine, associated with huge bra- 
chial plexus tumor, was reported. 
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P RIMARY" carcinoma of the ampulla 
of Vater is a rare pathologic condition 
seldom diagnosed before surgical in- 
tervention or autopsy. Due to its strategic 
location, biliary and possibly pancreatic 
obstructions occur while the tumor is 
relatively small and death often occurs due 
to interference with the \’ital function of 
the liver and possibly the pancreas before 
surgical intervention is accomplished. The 
case here reported was verified at autopsy. 

CASE REPORT 

A. H., a woman, aged sixty-four, was ad- 
mitted to Mercy Hospital on September 2, 
1937, with a history of indigestion and pain in 
the right upper quadrant for two months. The 
onset was insidious, beginning with pain in 
the right flank followed by the formation of 
a mass which gradually increased in size. 
Jaundice was noted by her friends. Because 
of the indigestion, her diet had consisted mostly 
of milk. Her stools had been watery and clay 
colored, and loss of weight was marked. 

Physical examination rc\calcd a poorly 
nourished, moderately jaundiced senile woman 
in no apparent distress. There was a slight el- 
evation of temperature. The abdomen was 
distended and tympanitic. The liver edge was 
palpable four fingers below the right and left 
costal margins. The gallbladder was palpable 
as an extremely large, movable mass, filled 
with fluid and extending into the right lower 
quadrant; it was mildly tender and moved 
with respiration. 

The urine contained bile in the majority of 
specimens, and most of the stool specimens 
showed blood. The icteric index was 18.6. 
Blood examination showed 3,400,000 ery- 
throcjTes, 0,700 leukocytes, and 71.4 per cent 
hemoglobin. Duodenal aspiration revealed no 
bile, and no free hydrochloric acid was found 
in the gastric analysis. Bleeding and coagula- 
tion times were three minutes each. Roentgen- 


ographic examination showed an enlarged and 
distended gallbladder, poorl}" visualized, with 
cholelithiasis. Barium enema revealed the 
right colon above the mass. 

A preoperative diagnosis was made of 
obstructive jaundice, probably due to car- 
cinoma of the head of the pancreas or stomach, 
with cholelithiasis. 

Following a blood transfusion, the patient 
was operated upon on September 16, 1937. A 
high right rectus incision was made. The gall- 
bladder was found to be greatb”^ enlarged; it 
was filled with 400 cc. of thin, turbid, pale 
brown fluid and contained si.xty stones varying 
in diameter from 3 mm. to 3 cm. The wall of 
the gallbladder was thickened. Several indu- 
rated areas were found in the wall which on 
microscopic examination proved to be moder- 
ately rapid growing adenocarcinoma. An in- 
fected hxTlrops (earl\- empyema) was noted. 
The cystic duct was obstructed and the com- 
mon duct was indurated and dilated to 
approximately 2.5 cm. in diameter. A large 
indurated mass was felt in the ampullarjf por- 
tion of the duodenum, e.\tending posteriorly 
and upward and involving the head of the 
pancreas, common bile duct and adjacent 
glands. The stomach was apparently normal 
and no metastases were noticed in the liver. 
Palliative surgery was decided upon; about 
half the gallbladder was removed and a 
cholecystostomy performed. 

The patient was discharged from the hos- 
pital on October 12, the twenty-si.xth postoper- 
ative day. The jaundice had cleared and she 
had no pain. Weight loss and emaciation were 
progressive. A moderate amount of purulent, 
foul smelling drainage persisted until her death 
on February 16, 1938, four months after 
operation. 

Autopsy by Dr. John Sheehan revealed a 
deep ulcer in the duodenum, 2.5 cm. in diam- 
eter, replacing the ampulla of Vater and tissues 
adjacent to it. The wall and base of this ulcer 
were composed of tumor, found microscopicalh' 


* From the Department of Surgery, Mercy Hospital-Loyola University Clinics. 
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Georges, in 1896, eontributed to the sub- 
ject. In 1898, Halsted'' sueeessl'ull3M'eseeted 
an ampullary carcinoma and since that 
date the subject has attracted more wide- 
spread attention. In the succeeding years 
Schuller,'’ Outerbridge,-’’ Cohen and Colp,® 
Hunt and Budd,' Whipple, Parsons and 
Mullens,* and others contributed to the 
literature. Cooper” in 1937 reviewed the 
subject and added to the literature fourteen 
cases observed in the New York Hospital 
between the years 1915 and 1935. Hoffman 
and Pack’" in the same year in a review of 
228 reported cases of carcinoma of the 
small bowel found 104, or 45.6 per cent in 
the duodenum, of which 61.9 per cent were 
at the ampulla of Vater. 

The average age incidence in Rolleston’s- 
and Outerbridge’s” combined series was 
54.9 years; the youngest reported case was 
in a patient of thirty years (Mayo-Rob- 
son),^ while a patient of eighty-one years 
is mentioned in Rolleston’s series. 

Males are affeeted more frequently than 
females by a ratio of 2:1, 

Cholelithiasis apparently is not a strong 
etiologic factor in this type of carcinoma. 
In Cooper’s series,” 22 per cent gave a 
history of having sufl'ered from gallstones. 
Duodenal peptic ulcer has been cited as a 
possible cause. This is questionable since 
duodenal ulcers and carcinoma of the 
ampulla of Vater rarely or never exist in 
the same patient. Embryonal pancreatic 
rests are mentioned in the literature as a 
possible etiologic factor. These aberrant 
rests do occasionally occur in and about 
the second portion of the duodenum but, 
according to Branch and Gross," seldom 
undergo carcinomatous changes. 

In many cases the histogenesis of the 
tumor cannot be determined because the 
entire ampullary region may be involved. 
The microscopic sites of origin may be 
from any of the following tissues: (i) 
epithelial lining of the ampulla of Vater; 
(2) duodenal epithelium of the peri-ampul- 
lary region or of the duodenal papilla; (3) 
epithelium of the terminal common bile 
duct or of the terminal pancreatic duct; 


(4) Brunner’s glands in the submucosa of 
the papilla, or (5) aberrant pancreatic 
tissue. 

Two distinctive types of tumors are 
recognized, namely, the papillary and the 
ulcerating, with variations between the 
two extremes. The tumor may vary from a 
few millimeters to more than 3 cm. in diam- 
eter. The patient becomes jaundiced if the 
common bile duct is obstructed. In the 
ulcerating type this jaundice may be char- 
acterized b}^ remissions and exacerbations 
due to the rapid growth of the tumor fol- 
lowed by ulceration and release of the 
obstruction. Columnar cell adenocarcinoma 
with cells arranged in alveoli or pseudo- 
alveoli is the most common type. Some of 
the rare varieties reported are colloid carci- 
noma (Walters),’” squamous cell carcinoma 
(Cohen and Colp),® and seirrhus carcinoma 
(Arnsperger, quoted by Cooper).” 

Malignant tumors of this region other 
than carcinoma are exceedingly rare, but 
the following types have been reported: 
Spindle cell sarcoma (Moll),’* melanoma 
(Jones)," melanoma (probabl}’- carcinoma- 
tous) (Duval),’* and lymphosarcoma found 
at necropsy at the Cook County Hospital 
by the late Dr. Jaffe. 

A few benign ampullary tumors have 
been reported. In 1933, Christopher’* in 
reviewing the literature found forty-one 
cases and added a benign adenoma. In 
1934, Landivar” added a papilloma. 

Metastasis occurs in from 20 to 36 per 
cent of the cases, according to various 
investigators; however, many times death 
supervenes rapidly before metastasis has 
had time to occur. Primary carcinoma of 
the ampulla of Vater metastasizes in the 
following manner: (i) local extension to the 
pancreatic lymph nodes, to the second por- 
tion of the duodenum and to the pancreas 
through the intimate relationship of the 
lymphatics; (2) lymphatic extension to the 
periportal lymph nodes at the hilus of 
the liver and the pre-aortic nodes, and (3) 
visceral metastasis via the lymphatics to 
the liver most frequently; unusual metas- 
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tases are to the lungs, pleura, peritoneum 
and omentum. 

Due to the obstruction of the ducts and 
the infections which may occur, pathologic 
changes are present in the liver, pancreas, 
gallbladder and biliary ducts. The liver is 
smooth and enlarged. Multiple hepatic 
abscesses and a suppurative cholangitis arc 
common in the ulcerating ampullary tu- 
mors in which the opportunit}- for infection 
is great. The head of the pancreas is hard 
and nodular. The common and hepatic 
ducts are dilated and sometimes the cystic 
duct will be dilated also. The gallbladder is 
usually greatly distended and palpable but 
not tender. 

In most patients a past history of biliary 
colic may be obtained. There is an onset of 
epigastric or right upper quadrant pain, 
either cramp-like or burning; an increasing 
obstructive jaundice follows which may be 
constant or intermittent in character. If 
the jaundice persists, chills and fever of the 
intermittent Charcot type may occur. 
General pruritus, acholic stools and dark 
urine are noticed. Loss of weight is rapid, 
and if the carcinoma is of the ulcerating 
type blood in the stools is quite characteris- 
tic together with a marked anemia. Diar- 
rhea may be present. Anorexia is usually a 
prominent symptom. Vomiting is not com- 
mon and when it does occur no bile is found 
in the emesis; continued vomiting indicates 
duodenal obstruction. Ascites may occur 
but is rare. 

Obstructive jaundice, diarrhea and intes- 
tinal bleeding are considered by some 
authorities to be diagnostic features. Cour- 
voisier’s law is also an aid in diagnosis. 
Roentgenography may be of value by the 
following findings; (i) obstruction with 
dilatation of the first part of the duodenum 
and stomach; (2) filling defect of the duo- 
denum; (3) duodenal flattening from be- 
hind, and (4) irritabilit}'^ of the second part 
of the duodenum. 

An attempt should be made to differ- 
entiate carcinoma of the ampulla of Vater 
from other tumors which cause a palpable 
gallbladder, the most common being carci- 


noma of the head of the pancreas and 
carcinoma of the common duct. This is 
dillicult to establish but persistent occult 
blood in the stool, anemia and roentgeno- 
graphic changes in the second portion of 
the duodenum are helpful. 

Primary carcinomas of the ampulla of 
Vater are operable early and are treated 
either by palliative or radical opera- 
tion. Palliative operative procedures, chole- 
cystostomy or cholecystogastrostomy, are 
performed when the more radical proce- 
dures are contraindicated. Transduodenal 
resection with reimplantation of the duct 
has been the procedure most commonly 
employed, when the tumor was small, 
papillary, free of ulceration and without 
infiltration. The surgical mortality, how- 
ever, is high and recurrence may ensue. 

Since the expectancy of life is very short 
in malignancies of this region, the operation 
of choice should be, if possible, the two- 
stage wide resection of the duodenum as 
described by Whipple and his associates,® 
in both the papillary and ulcerating types 
of lesion, if any hope of a cure is to be 
expected. 

SUMMARY 

A case of primary carcinoma of the 
ampulla of Vater is reported, together with 
a review of the literature, an outline of the 
outstanding symptoms, points in differ- 
ential diagnosis and the methods of 
treatment. 


REFERENCES 


1. .Mayo-Robson. Diseases of the Gallbladder and 

Bile Ducts. London, 1914. 

2. Rollcston', H. and .McNee, J. W. Diseases of the 

Liver, Gallbladder and Bile Ducts. London, 
1929. Mc.Millan. 

3. Halsted, W. S. Contributions to the surgery of the 

bile passages, especially of the common bile duct. 
Johns Hopkins Bull., 11:4-6, 1900. 

4. Schuller, H. Zur Kasuistik und Chirurgie des 

primaeren Karzinoma der Papilla Vater. Beilr. 
z. klin. Cbir., 31: 683-703, 1901. 

5. OuTERBRiDGE, G. \\'. Carcinoma of the papilla ol 

Vater. Ann. Surg,, 57: 502-426, 1913. 

6. Cohen, I. and Colp, R. Cancer of the peri-ampul- 

lary region of the duodenum. Surg., Cx'nec. A 


Obsl., 45: 332-346, 1927. 
7. Hunt, V. C. and Budd, 
resection of the ampulla 


J. V'. Transduodenal 
of Vater for carcinoma 



Nnw Snnir.s Vol. I-II, No. 3 


Vaughn — Carcinoma 


American .lournnl of Surpery 


493 


of the distal end of tlie common duct. Surg., 
Gyncc. er Obst., 61; 651-661, 1935. 

8. Wmr'i’i.ii, A., Paksons, W. B. and Mullkns, C. R. 

Treatment of carcinoma of ampulla of Vater. 
Ann. Surg., 102: 763, 1935. 

9. CooPEU, W. A. Carcinoma of the ampulla of Vater. 

Attn Surg., 106: 1009-1034, 1937. 

10. IIorPMAN, \V. J. and Pack, G. T. Cancer of the 

duodenum; a clinic.al and roentgenographic 
study of 18 cases. Arch. Surg., 35; 1 1 1937. 

11. Branch, C. D. and Gross, R. E. Aberrant pan- 

ereatic tissue in the gastro-inteslinal tract. 
Arch. Surg., 31: 220-224, i935- 

12. Walters, W. Successful resection of the ampulla of 

Vater, ineluding a portion of the duodenum with 
choledochoduodenostomy for carcinoma of the 


ampulla of Vater. Surg., Gyncc. C Obxl., 55: 
648-651, 1932. 

13. Mole, M. M. Sarcoma of ampulla of Vater, without 

jaundice, leading to acute pancreatitis. J. Path, 
cr BaclcrioL, 28: 528-530, 1925. 

14. Jones, G. W. Melanoma of ampulla of Vater. 

J. A. M. A., 96: 1682, 1931. 

15. Duval, C. W. Melanoma of Vater’s diverticulum 

and lower portion of common bile duct causing 
complete obstruction. J. Ex])cr. Med., 10: 465- 

475. 1908. 

16. Christopher, F. Adenoma of the ampulla of Vater. 

Surg., Gyncc. 6" Obst., 56; 202-204, 1933. 

17. Landivar, a. F. Papilloma de la Ampolla de 

V.ater — Operacion Curacion con Prcsentacion de 
Inferno. Bol.y trab. dc la Sac. dc Cbir. de Buenas 
Aires, 18: 880-886, 1934. 


In dealing with cardiacs, one should remember that over deliydration 
is just as bad for cardiacs as for normals, but unlike normals, cardiacs arc 
in grave danger from too much fluid. 

From — “The Heart in Pregnancy and the Childbearing Age’’ — by Burton 
E. Hamilton and K. .lefferson Thomson (Little, Brown and Co.). 



SPONTANEOUS RUPTURE OF UTERUS IN FOURTH 
MONTH OF PREGNANCY=^ 
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E UPTURE of the antepartum uterus is 
one of the most infrequent accidents 
of pregnancy. So unusual is this con- 
dition that some textbooks of obstetrics fail 
to mention it, others merely mention the 
possibility while discussing rupture of the 
parturient organ. DeLee,' Curtis- and 
Beck® uniformly agree that it is ver\- un- 
usual if one e.xcludes perforation of the 
uterus by criminal abortionists. Baisclr in 
1903 collected se\ enty-eight cases of rup- 
ture of the uterus during pregnancy and 
added a case of his own in which the acci- 
dent occurred during the thirty-sixth week. 
Of the seventy-nine cases only thirty-one 
occurred during the first five months of 
pregnancy. In 1904 DeLee® reviewed the 
literature and presented a case in which 
indirect trauma caused the rupture of a 
uterus in the eighth month. Kane® in 1923 
reported a case of spontaneous rupture of 
the bod}' of the uterus in the sixth month 
of pregnancy. 

Riddell' has classified these cases into 
three tj'pes: (i) cases in which no gross 
anatomic defect is present, in which the 
predisposing cause is a diseased, degener- 
ated or previously injured uterus, with 
indirect violence frequently the exciting 
cause; (2) cases in which there are gross 
lesions, such as interstitial pregnancy, 
pregnane}’’ in a rudimentary horn of a 
bicornuate uterus, new growths, hydatidi- 
form mole, or rupture of the scar of a 
previous cesarean section (the latter, 
because of the increasing popularity of ce- 
sareans, is responsible for most); (3) trau- 
matic ruptures due to wounds by such 
instruments as sounds, curettes, bullets, or 
by crushing or other forms of violence. 


A digest of the more recent literature 
affords us e.vamples, though relatively few 
in number, of the more frequent predispos- 
ing ctiologic factors. Snidow^ reported the 
spontaneous rupture of a uterus in the 
sixth month of pregnancy, in which there 
had previously existed a severe puerperal 
endometritis. Gordon^ operated on a rup- 
tured uterus in which pregnancy had oc- 
cured in the closed rudimentary horn of a 
bicornuate uterus. Yule'° had a patient in 
whom spontaneous rupture had occurred 
during the fifth month in a uterus which 
was the scat of fibroids. Fletcher” reported 
a patient who had a spontaneous rupture of 
the uterus in the eighth month one and a 
half years after a curettage for subinvolu- 
tion following a miscarriage. Lankowitz’s” 
patient likewise had a spontaneous rupture 
during the fifth month following a previous 
abortion and curettage. Ivanow,” Baird” 
and Swift” all report spontaneous rupture 
of pregnant uteri which had previously 
been subjected to cesarean sections. Ridell 
and ScholefielP® sutured a 4 inch rent in the 
right cornu of a uterus thirty-two weeks 
pregnant in which spontaneous rupture 
had occurred without violence and without 
any antecedent history. 

To this group of unusual cases we add 
another. Spontaneous rupture occurred in 
the right cornu of a three and a half months 
pregnant uterus sixteen months after a 
salpingectomy had been done on the same 
side. In addition a recent corpus luteum 
was found in the ovary on the same side. 

CASE REPORT 

.Mrs. F. L., 25 years old, white, never before 
pregnant, was operated on at the Jewish 
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Hospital of Brooklyn on July 17, 1938. A right examination, the cervix was soft and slight 
salpingectomy ^Yas performed. The pathologic manipulation caused such pain that further 
report showed papillary adenocystoma of the examination was not done. Because of the' 



Fig. I. Uterus with rupture at right cornu; fetus extruded; placenta in situ. 


right tube. Her history previous to this opera- 
tion was essentially negative. Menses started 
at 13, occurred regularly every twenty-eight 
days and lasted four days There had been no 
previous illnesses. 

Her last menstrual period began on August 
i3> 1939- On October 5 she had dull aching pain 
in the right lower quadrant. Pregnancy was 
diagnosed bv one of us (S. B. S.). The patient 
felt well until November ii, when at 8 p.m., 
during bowel evacuation, she felt weak and 
faint, but had no pain. After trying to help the 
patient with home remedies, the family sought 
medical aid. Examination at 10 p.m. (bj"^ 
M. J. R.) revealed a marked pallor with 
blanched mucous membranes. The patient was 
cold and clammy. Temperature was 97°f., 
pulse 60, blood pressure 60/40. The lower 
abdomen was moderately distended and pre- 
sented a midline lower abdominal scar. Tender- 
ness over the lower abdomen was definitely 
more marked on the right side. Upon vaginal 


catastrophic picture we believed that we were 
dealing with intra-abdominal hemorrhage and 
diagnosed ruptured cornual pregnancy. 

Morphine sulfate gr. H and atropine sulfate, 
gr. 0 were given, external heat was applied 
and the patient was placed in the Trendelen- 
burg position while awaiting the arrival of the 
ambulance. 

On her admission to the hospital at 11.45 
P.M., temperature was 97.8, pulse was 104 and 
of poor quality, and blood pressure was un- 
obtainable. The patient was immediate!}’' 
typed for transfusion and sent to the operating 
room. Under ether anesthesia the old operative 
scar was excised and the abdomen opened. The 
peritoneal cavity was filled with blood, esti- 
mated at 2,000 c.c. The uterus was about the 
size of a four months’ pregnancy with a rupture 
in the right cornual end, the fetus partly pro- 
truding through this rent into the peritoneal 
cavity. The right tube was missing, having 
been removed at the previous operation. The 
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rifilu ovary was the seat of a corpus lutcum. 
The left tube and ovary were normal. The 
upper half of tlie uterus at the site of the rup- 
ture was markedly thinned out and the rupture 
measured about 6 cm. A direct blond transfu- 
sion of boo e.e. was piven during the course of 
the operation. 

Because of the marked thinninp <if the upper 
portion of the uterus, it was impossible to 
preserve much uterine tissue, and a hiph 
supraeer\ieal hystereetoniy was iHrfornjcd, 
le.ivinp .as much of the lower uterine sepmetit 
as possible. It is cpiestionable whether enoiiph 
uterine tissue was preserved to maintain 
menstruation. Both ovaries and the left tube 
were left in situ, l^aw surfaces were peri- 
toncalizcd and the larpe blood clots were 
removed. The wound was closed in layers 
without drainage. After completion of the 
direct transfusion a venoclwsis of , (jer cent 
glucose in saline was administered. 

At the termination of the oper.ation the pa- 
tient was still in shock, pulse and blood pressure 
were unobtainable She was kept on the operat- 
ing table in Trendelenburg position, external 
heat w.ns applied, caffeine was administered 
and oxygen was supplied by inhalation. .After 
an hour the pulse and blood pressure returned 
and at 2.30 a.m. a transfusion of citrated blood 
by the drip method was started, boo c.c. of 
blood being administered. At j.30 a.m. the 
pulse was 92 and the blood pressure was too 
systolic, 42 diastolic. At ^ a.v. the patient was 
taken to her room. 

Thereafter her postoperative course was 
uneventful and her recovery prompt. Hemo- 
globin rose from 4" per cent postoperalively to 
70 per cent before her discharge and the red 
blood corpuscles rose from 3,000,000 to 3,900,- 
000. The wound healed by primary union, the 
sutures were removed on the seventh day and 
the patient was discharged twch'c days after 
the operation. 

Pathologic Report (Dr. David M. Grayzel). 
The gravid uterus measured 9.5 by 9 by 4 cm. 
At the fundus there was an irregular opening 
6 by 3.5 cm., with ragged edges, which com- 
municated with the uterine cavit3'. Protruding 
from this opening was a portion of spongy 
tissue pink and gray in color, and several blood 
clots measuring 7 by 5 cm. Similar tissue pro- 
truded from the internal os. The uterine canal 
was filled with sponp' pink, gray and red 
masses. The myometrium measured 2.5 cm. in 


thickne.ss at its thickest part and was pink and 
trabeeulated. 'riiere was a male fetus 14 cm. in 
length. 

In a microscopic preparation from the pla- 
centa. well formed chorionic ^•iIli were seen 
lined by L'lnghans and syncytial cells. The 
connective ti.ssue cores were loose and con- 
tainer! markedly engorged capillaries. Syncytial 
giant cells were numerous, and attached to 
some of them were sheets n( tlecidual cells. 
The endometrium was broad and its surface 
partly covercrl by cylindrical cells. Bndometrial 
glamls were numerous and large, corkscrew in 
ap|)earance and widely flistended. The lining 
cells were tall and columnar with abundant 
cytoplasm and vesicular nuclei. The lumina 
contained amorphous pink and lavcndar- 
staining material. I'he stroma was loose and in 
places contained large decidual cells. The 
muscidar cr).'it w.as broad and the muscle fibers 
large and broad. The \ esscls everywhere were 
widely distended. 

Other preparations showed extensive areas 
of extravasated blood in which poorly prcserx'cd 
chorionic villi and numerous syncytial giant 
ceils were scattered. The remainder of the wall 
consisted of bundles of large smooth muscle 
cells sep.'irated by loose connective tissue in 
which are seen distended blood vessels. 

SUMXJ.tKY 

A case is presented of spontaneous rup- 
ture of the uterus in the fourth month of 
pregnancy. Thi.s rupture took place in the 
region of the right cornu at the site of a 
salpingectomy performed si.xteen months 
previous. The corpus lutcum was seen in 
the right ovary. It is interesting to observe 
that in this case pregnancy occurred by 
migration of the o\ um from the right ovary 
to the left tube. 
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We can conclude that there is no substantial evidence that pregnancy 
tends to protect against, and only the faintest evidence of slight tendenc}" 
to induce, recurrence of rheumatic fever in women with chronic rheumatic 
heart disease, or in women who have had rheumatic disease but have been 
left with apparently sound hearts. 

From — “The Heart in Pregnancy and the Childbearing Age” — by Burton 
E. Hamilton and K. Jefl'erson Thomson (Little, Brown and Co.). 
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HON'OI.ULU 

C ONGENITAL .'tbnornj.-ilitie'. ha\f al- 
ways been (if intfrt">t to the lasuai 
observer and the anatoinoenibryolo- 
•f'lst. Many victims of such abnormalities 
liavc become wards of tile slate Iiecause 
of their disability. Olliers with minima! 
defects suffer little restriction of their 
activities. 

The followin ji is an account of a patient 
with congenital constricting bands of tlie 
fingers and toes with amputation and a 
deep constricting band of the right leg. This 
patient, in spite of the marked anatomical 
changes, has lived comfortably for about 
seventy years and his case lends support to 
the theory of “focal necrosis of limb bud 
tissue” occurring in early embryonic life. 

CASH lUU'OUT 

C. S., a white man, aged seventy-two, came 
to the Dermatologic Out-Patient Department 
of the Hospital of the University of IVnnsyl- 
vania in .\Iareh, lojy, because of swelling of 
the right foot and a mild pruritic er\thematous 
dermatitis on the posterior aspect of the right 
leg. 

The family history contained no rekwant 
congenital abnormalities or factors. At birtli 
the patient was normal c.xccpt for a constricting 
band around the distal portion of the right leg, 
annular creases around some of the fingers of 
both hands with a partial syndactylism of the 
fourth and fifth fingers of the right hand. His 
father removed with scissors remnants of the 
left indc.x finger and fifth linger which were 
represented at birth by fibrous strands attached 
to the soft tissues proxinially. At birth the 
right foot was the same size as the left, except 
for the structural differences to be described. 
His right foot has always been cold and some- 
what cyanotic. At the age of twelve, his riglit 
foot was frost-bitten and because of possible 
* From the Dcpartmunl of Dermatology and S\ philologi 
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g.-ttigrcne. ampnt.-itioti w.'is adtuked but was 
refused bv his family. ’!'})«• patient liad no 
further trouble with the foot for the following 
‘'ixtx xc.irs. 

In October, he noted swelling of the 

right leg below the constricting b.and. About 
.fanti.arv, Hjjt), the edema spread above and 
below the eonctrii tion. It was accentuated by 
w.iiking and Manding, wns relieved by re.st and 
eletation of the leg and wa>' u.ctiaily associated 
with dull throbbing pain. The edenia was still 
present when the patient was seen by me in 
.March, lo]*), because of a pruritic dermatitis 
on the right c.aif. 

Physical ev;imin:ition showed the patient to 
be a well |)reM'r\'ed man of seventy-two years, 
weighing I jo pounds. He walked with the aid 
of a cane. The plivsiea! examination was cssen- 
tialh neg.itixe except of the condition of the 
extremities. 

The right hand i I'ig. i) had a constricting 
annular band around the first phalanx of the 
index and middle fingers with incomplete 
svndaetvlism of the fourth and fifth fingers. 
The left hand had similar annular crcasc-likc 
b.inds around the first and second plialanges of 
the middle and ring fingers. Tfie left index and 
fifth lingers were missing from the distal end 
of the metacarpal bones. 

The right leg iPig. 2) bad an hour-glass 
appearance produced by a librous, scar-like 
constricting band eomplclely around the junc- 
tion of the middle anti lower thirds. The 
measurements of the eireumferenee of the leg 
were: above the band, thirteen inches; at the 
band, scx'cn inches; and below the band, 
thirteen inches. The leg at the site of the band 
consisted essentially of the fibrous band and 
the two leg liones. Tiie latter were easily 
palpated. Titc right foot had a bulbous appear- 
,anec and the first two toes were onl\' rudi- 
mentary structures. The dorsalis pedis and the 
tiliial arteries were not palpable. The lower part 
of tile left leg was normal and measured nine 
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inches in eivcunircreueo. J'he fourth and fifth etiology 

left toes were absent and the second and third Defects similar to those in my patient 

left toes had constricting annular creases over have been classified by some recent authors 



Fig. 1. Partial syaclactUisin with annular 
crease formation and amputation of 
lingers. 

the middle phalanges. The movements of the 
feet ivere normal. 

A complete survey was made of the skeleton. 
This revealed hypertrophic changes of the 
vertebrae and an increase in the number of 
small bones in the hands and feet. The bones 
of the right leg were negative. (Fig. 3.) 

Oscillometric study' showed somewhat 
greater deflections than normal in the right 
foot but in the left foot they were normal. This 
meant that there was some organic obstruction 
to the blood flow in the right foot or there was 
a vascular spasm secondary to local change. 
There was actually a larger vascular bed in the 
right leg than in the left. 

Laboratory studies including blood count, 
blood cholesterol, blood urea nitrogen and cal- 
cium were within normal limits. The Kolmer, 
Kahn and Kline reactions were negative. 

Rest in bed made the leg smaller and a short 
walk induced slight edema. Excess walking, 
however, caused a relapse of the dull throbbing 
pains and a reappearance of the hour-glass 
contour of the right leg. Although there was a 
possible risk of injury to the tibial vessels, 
excision of the constricting band was advised 
to allow for better venous and arterial circu- 
lation. The patient refused any surgical 
interference. 


Fig. 2. Hour-gluss appearance of right leg 
following progressive vascular instability. 

Note the amputated stumps and mal- 
formation of digits of toes. 

under the general heading of spontaneous 
intra-uterine amputations. Many theories 
have been proposed to explain the de^'elop- 
ment of constricting fibrous bands which 
may partially sever or completely ampu- 
tate a finger, toe, arm or leg. The most 
important of the etiologic explanations of 
this congenital abnormality will be dis- 
cussed briefly under the following heads: 
(i) ainhum; (2) relation to premature loss 
of amniotic fluid or to amniotic bands; (3) 
amputation by umbilical cord; (4) defec- 
tive central nervous system development; 
(5) disturbance of the endocrine mechanism 
controlling bone formation; and (6) focal 
necrosis of limb bud tissue. 

Ainhum (to saw or cut) recently studied 
b}' Horwits and Tunlck- seems to be a 
process somewhat similar to that in my 
patient. This disease consists in a slow, 
gradual linear strangulation of one or more 
toes, especially the fourth and fifth and 
occasionally the fingers are involved, even- 
tually resulting in spontaneous amputation. 
The groove or crease is usually located at 
the first interphalangeal joint. This condi- 
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tion is usually seen in negroes but has been 
reported in the white race. It may occur in 
childhood or in later life and, since it does 



Fig. 3. Complete absence of ant osseous 
change resulting from the fibrous en- 
circlement. 


not occur prenatally, differs from the case 
presented. 

Duncker,® Linzenmier and Brandes'* be- 
lieved that the premature loss of amniotic 
fluid was a likely cause of these deformities. 
Debrunner“ and Berkely® thought that 
amniotic strips of bands may be traumatic 
and could cause amputation of the fingers, 
toes or extremities. Latta' held a somewhat 
similar opinion that bands of fibrous non- 
vascular tissues, apparently amniotic in 
origin, encircle the limbs at different times 
in fetal life. Rapid growth of these bands 
may cause progressive constriction until 
amputation is the result. 

The possibility of the encircling of an 
extremity by the umbilical cord was Em- 


phasized by Battle,® Huguet° and many 
others. Abbe’° believed that the digits of an 
infant cannot be amputated by a cord 
several times larger than a digit, even if it 
remained surrounding the e.xtremity for 
some time. The popular idea of intra- 
uterine amputation caused by the umbilical 
cord is held by the laity and many physi- 
cians today; but it seems logical to con- 
clude that an umbilical cord, twisted about 
a limb with sufficient tension to produce 
amputation or crease formation, would so 
depress or completely obstruct fetal circula- 
tion as to result in fetal death. 

Abbe was convinced that the association 
of such lesions as clubfoot, spina bifida 
or cranial anomalies with skin grooves 
strongly suggests that the so-called con- 
genital amputation is really a condition of 
nondevelopment. This probably is due to a 
deficiency in the control of the developing 
tissues of the central nervous system. 

It has been suggested by Dock” that the 
frequent association of amputation with 
other deformities raises the question as to 
the possibility of a disturbance of the endo- 
crines which control bone formation and 
growth. There is no concrete evidence to 
support this view. 

Streeter” in his excellent monograph 
stated that intra-uterine amputations are 
not due to constricting bands in utero, but 
are primar}’’ congenital changes due to 
abnormal constitution of the germ plasm. 
He believed that there is no evidence that 
intra-uterine amputation is due to amniotic 
bands, adhesions or mechanical constric- 
tion, but that there is a normal disparity in 
the quality of vitality of different tissues of 
the body, which is inherent in the germ 
plasm. Streeter also believes that a defec- 
tive development of circumscribed areas of 
the limb bud tissues in the embrj^o are of 
such inferior qualit}* that imperfect histo- 
genesis occurs. Whether injured or defec- 
tive in some way, these areas maintain 
themselves onij" through the earlier weeks 
of pregnancy. By the fourteenth week they 
become fibrous masses sloughing away 
from the normal adjoining tissues. At birth 
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an adjustment has been made and one finds 
traces of the damage in the form of depres- 
sions, grooves and healed stumps, occa- 
sionally with slender residual strands of 
hyalinized material still adhering to the 
affected regions. It is this material which 
has been mistaken for amniotic bands. In 
many cases in which annular zones are not 
deep enough to interrupt the circulation, 
the only defect is the presence of a crease. 

The theory of germ plasm deficiencies 
has been further elaborated by Bagg^^ who 
followed descendants of mice treated with 
roentgen rays. These descendants showed a 
high percentage of congenital defects 
through several generations. Of 5,280 mice 
treated with roentgen rays which had been 
followed for a number of generations, 300 
had clubfeet, many had polydactylism, 
hypodactylisni and numerous other con- 
genital defects, such as absence of kidney, 
testes, abnormal liver, or blindness, alone 
or associated with the above changes. 

DISCUSSION AND SUMMARY 

A case of spontaneous congenital ampu- 
tation of the fingers with annular Ainhum- 
llke bands and constriction of the distal 
portion of the leg with edema has been 
described. Theories for the possible ex- 
planation of the genesis of congenital bands 
and spontaneous amputations have been 
presented. 

This congenital anomaly is a rarity in 
medical practice since similar cases in an 
embryological laboratory which receives 
many of the monstrosities and curiosities of 
medicine are conspicuous by their absence. 

Streeter’s theory that focal necrosis of 
the limb bud tissues occurs during the 
developmental embryonic stage seems the 
most plausible explanation. According to 
this theory the damage occurs during the 
first five weeks of embryonic life and the 
residua are apparent at birth. The absence 
of several fingers and toes in my patient 


may have occurred in early embryonic life 
as a result of focal necrosis. Other digits 
had cicatrizing bands but were not spon- 
taneously amputated because the under- 
lying process stopped in time. 

The interesting feature of this congenital 
defect was the ability to live a normal life 
without earlier circulatory embarrassment. 
His present condition is probably the result 
of senility and weakened vascular bed, and 
not due to the presence of slowly progres- 
sive shrinking of the fibrous band that 
encircles his right leg. With increased 
edema and deficient vascular supply gan- 
grene may later ensue. 
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T hough occasional reports in the 
literature indicate that congenital or 
traumatic herniae of the diaphragm 
may extend across the midline, thereby 
being bilateral in the sense that the defect 
involves both sides, the incidence of sepa- 
rate herniae of the diaphragm which are 
bilateral is apparently exceedingly rare. We 
have been unable to find a report of a single 
case of bilateral traumatic diaphragmatic 
hernia of this t3’^pe. 

CASE REPORT 

R. G. D., age 50, white, civil engineer, 
veteran officer of the World ^^^ar, was admitted 
to Walter Reed General Hospital on January 6, 
1939, for the treatment of “a hernia of the left 
side of the diaphragm which involved the 
pericardial sac.” He had been injured in an 
automobile accident in April, 1934, at which 
time, fractures of the left ribs and the pelvis 
and a dislocation of the right shoulder had 
occurred. After six weeks’ hospitalization he 
returned to his work without complaint. How- 
ever, in October, 1934, while under treatment 
for urticaria, he was found to ha%-e a hernia of 
the left side of the diaphragm. Except for a 
feeling of fullness after eating, he had no com- 
plaint until about March, 1937, when he sought 
treatment because of gaseous abdominal dis- 
tention and a sense of fullness before the com- 
pletion of a meal. At this time he was e.xamined 
and a gastrointestinal .v-ray series showed that 
the pyloric portion of the stomach, the duo- 
denum and the first portion of the jejunum 
were within the pericardial sac. There was 
approximately 50 per cent retention of barium 
in the stomach after fi\-e hours. On ree.xami- 
nation in September, 1937, the hernial sac was 
found to be larger, with a portion of the trans- 
verse colon in the pericardial sac. Upon exami- 
nation in June, 1939 the hernia was found to be 
even larger with a loop of transverse colon 
reaching the upper limits of the pericardial sac. 


During the j^ears 1937 and 1938, the patient 
had lost 50 pounds in weight, and had vomited 
occasionally after eating. During the last few 
months of 1938 the vomiting had increased in 
frequency. In December, 1938, he had a severe 
cold from which recovery was slow and accom- 
panied bj" considerable loss of energ3^ Because 
of this complaint he decided to enter the 
hospital. 

On admission he was found to have a normal 
temperature and a normal pulse and respirator}' 
rate. He was ambulator}^ though weak and in 
a state of moderate emaciation. Eyes, ears, 
nose and throat appeared normal. The mucous 
membranes were slightly pale. The skin was 
dr}' and showed evidence of loss of weight. 
The normal weight was 154 pounds, but the 
patient weighed only 104 pounds at the time 
of admission. There was no apparent ab- 
normality of the glandular system. The 
peripheral vessels were of normal elasticity, 
the pulse was of poor volume and the pulse rate 
was rapid on exertion. The blood pressure was 
100 systolic and 70 diastolic. Examination of 
the lungs showed marked diminution of breath 
sounds in the lower half of the chest on the left 
side; the lungs elsewhere were normal. The 
heart was difficult to outline by percussion 
though it was apparently within normal limits. 
The heart sounds were distant in the region 
of the ape.x but no murmurs or thrills were 
present. The abdomen was soft and no masses 
were palpable, though the left upper half was 
moderately distended. The veins of the ab- 
dominal wall in the epigastric region were 
prominent. No pathology was noted on exami- 
nation of the nervous system, muscles, joints 
or osseous system. 

Laboratory' Data. The urine was found to 
contain one plus albumin and occasional 
Ieucoc}’tes on repeated examinations. The spe- 
cific gravity varied from i.oio to 1.020. Blood 
count on admission showed 4,580,000 red cells 
per c.mm. with 80 per cent hemoglobin, and 
8,400 Ieucoc}’tes with 50 per cent Iymphoc}tes, 
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I per cent monocytes, 48 per cent neutro- 
philic and I per cent eosinophilic polymor- 
phonuclear cells. The coagulation time was 



Fig. I. Barium enema before operation, showing 
presence of the transverse colon in the peri- 
cardial sac. (Courtesy of Dr. F. M. McChes- 
ney and Dr. Claude Moore.) 

three and one-half minutes and the bleeding 
time two minutes. The Kahn reaction was 
negative. Electrocardiographic study indicated 
a regular sinus rhythm, a left axis deviation of 
50 degrees and slight slurring of the qrs in 
lead n; the duration of the qrs was 0.12 
seconds, indicative of defective intraventricular 
conduction. A^ray examinations, including 
gastrointestinal series, barium - enema and 
examination of the chest (Fig. i), showed a 
hernia of the left leaf of the diaphragm. The 
stomach was found to be within the ab- 
dominal cavity in the upright position but 
the pars pylorica and pars media were with- 
in the pericardial cavity in the prone posi- 
tion. The right leaf of the diaphragm was 
found to be elevated. The midportion of the 
transverse colon passed through the diaphragm 
and ascended to the level of the third rib. On 
lateral examination the portion of the trans- 
verse colon within the chest was seen anterior 
to the heart. (Fig. 2.) The lungs were free of 
pathologic changes, and the aorta and heart 
were in normal position. 

During the first two weeks in the hospital 
the patient vomited frequently after meals and 


on January 29, 1939, the blood chemistry 
determinations showed urea nitrogen 78.94, 
sugar 90.9, chlorides 297 and creatinine 3 mg. 



Fig. 2. Lateral view of tlie cliest before 
operation and after a barium enema, 
sliowing the position of the eolon in the 
pericardial sac. 

per 100 cc. of blood. The CO5 combining power 
was 47.5 volumes per cent. After the intra- 
venous administration of hypertonic saline 
solution and 5 per cent glucose in normal saline 
solution, the blood chloride level was increased 
to 412.5 while the urea nitrogen decreased to 
42.85 and creatinine to 2.6 mg. per 100 cc. 
of blood. This aided materially in decreasing 
the frequency of vomiting. 

On February 6, 1939, a left phrenemphrexis 
was done under local anesthesia. AT-ray exami- 
nations on Februarj’- 9, 1939, demonstrated a 
paralysis of the left diaphragm. 

On February 17, 1939, at operation under 
spinal (novocaine-nupercaine) anesthesia, an 
opening was made into the abdominal cavity 
through a left upper abdominal incision which 
paralleled the left costal margin. A very large 
defect was found in the left diaphragm which 
would admit the entire hand. The distal half 
of the stomach, approximately 1 5 inches of the 
transverse colon and practically the entire 
omentum had herniated into the pericardial 
sac, the omentum being adherent to the peri- 
cardium and the lateral and posterior portions 
of the epicardium of the left ventricle. The 
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defect was about 12 cm. in length. High up in ature varied from 98.8° f . to 99.4° f ., the pulse 
the left side of the chest a small adhesion could from 1 12 to 128 per minute and the respira- 
be visualized in the region of the upper lobe, tions from 18 to 28 per minute. On the morning 



Fig. 3. Drawing to indicate structures as viewed at operation. 


The left lung was collapsed. The adherent 
omentum, stomach and transverse colon were 
released from the margins of the defect and 
from the pericardium, epicardium and pleura 
and dropped into the abdominal cavity. An 
attempt was made to remove all remaining 
adherent tissue from the pericardial sac. The 
diaphragm was closed with interrupted silk 
sutures and the abdomen closed without 
drainage. Figure 3 illustrates condition found 
at operation. 

Throughout the operation the patient’s 
general condition was good. Prior to operation 
the blood pressure was no 72. Ephedrine 
sulfate, 48 mg., was administered prior to the 
spinal anesthesia and i cc. of coramine was 
given after twentj’-seven minutes of anesthesia, 
resulting in maintenance of the blood pressure 
between 74 46 and 142 80. The anesthesia was 
satisfactory throughout the operation and at 
the end the blood pressure was 102 68. Two 
hours after operation a transfusion of 500 cc. 
of citrated whole blood was given. 

Convalescence was exceptionally smooth 
during the first forty-eight hours. The temper- 


of Februarj' 19, however, there was consider- 
able respiratory difficultj'. Clinical and .x-ray 
examinations showed that pneumothorax of 
the right side had resulted in compression of 
the right lung to about two-thirds normal size. 
Also a mild pneumothorax of the left side 
existed, with evidence of slight atelectasis 
throughout the left lung. Intrapleural pressure 
of the right side was found to be minus 2.5 to 
plus 2.5, and after aspiration of 925 cc. of air 
the pressure varied from minus 1.5 to minus 4.5- 
The aspiration resulted in marked improvement 
and the patient was taken from the o.xygen tent 
which had been in use during respirator}' em- 
barrassment. The following morning an .x-ray 
e.xamination of the chest demonstrated an 
increase in the pericardial shadow and the 
presence of a small amount of fluid in the left 
pleural cavity. During the day of Februar} 
20, the pulse varied from 94 to 12S per 
minute and the respirations from 20 to 30 
per minute. About 8:00 p.m. there was a radicH 
change in the patient’s condition, associated 
with paleness, rapid respiration and a weak 
thready pulse. After aspiration of 450 
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air 


from the left pleural cavity, there was hesions anteriorh' it was found that there was a 

tf .T» riT'.-T • 


marked improvement and, with the aid of an 
oxygen tent, the patient was fairly comfortable. 


Dome of Liver 
proirudin^ 
rhrouph renl in 
arch of 
Diaphragm 



delicate line of adhesion to the anterior margin 
of a rupture of the diaphragm approximately 

X io X - repaired 
reni in left arch 
of Diaphragm and 
Pericardium 
through which 
Slomach and 
Inleslines 
protruded 


Fig. 4. Drawing to indicate structures as viewed at autopsy. 


At 4:55 A.M., February 21, he failed rapidly, 
respirations failed at 5:05 a.m. and the heart 
ceased beating at 5:0“. 

Autopsy report (by Colonel G. R. Callender), 
disclosed a small pocket of grumous material 
beneath the operative wound, completeh' 
walled off by adherent transt'crsc colon. The 
pericardial sac was laxly fdled with bloody 
fluid. There was a mass of omentum approxi- 
mately 8 cm. from above downward, 3 cm. 
from before backward and 1 cm. thick, ad- 
herent to the right lateral wall within the 
pericardium, and a similar mass, somewhat 
larger, on the left wall at the apex. Sutures 
were tied around the lower extremity of these 
two masses. The heart was adherent by dense 
fibrous adhesions iust posterior to the suture 
line, the adhesions covering an area approxi- 
mately 12 cm. in diameter, of the lateral and 
posterior epicardium. Firm fibrin covered the 
rest of the epicardium which was blood stained 
and rather fatty. 

Both lungs were collapsed and both cavities 
contained air and about 300 cc. of bloody 
fluid each. There was one delicate fibrous 
adhesion from the lateral surface of the upper 
lobe to the anterior chest wall on the left. The 
right lung appeared adherent over the dome of 
the diaphragm, but on separating these ad- 


1 5 cm. in diameter. Posteriorly the base of the 
right lung was adherent to the dome of the 
liver which projected through the diaphragm 
and was adherent to it except where the lung 
adhered to the diaphragm anteriorly. From 
the medial point of the anterior pulmonary 
diaphragmatic adhesions to the right margin of 
the pericardium, was a space free from any 
adhesion, making an opening between the 
pleural and peritoneal cavities. The projecting 
mass of liver had been compressed bj" the 
margins of the opening in the diaphragm so 
that it was partially separated by a fissure from 
the rest of the right lobe. The right lung was 
less atelectatic than the left. Figure 4 illustrates 
the condition found at autopsy. 

The stomach was closely adherent for a 
distance of 10 cm. in the transverse portion of 
the greater curvature to the transverse colon 
between the two masses of omentum. These 
two structures showed points of separation of 
adhesions and apparenth- were the portions of 
stomach and colon found in the pericardial 
cavity. The rest of the gastrointestinal tract 
appeared cssentiallv normal. 

The liver pulp was somewhat yellowish and 
opaque. The gallbladder was distended with 
dark bile and the bile ducts appeared normal. 
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The spleen, weighing 160 Gin,, showed marked 
acute passive congestion. 

The final diagnosis was: bilateral, severe, 
traumatic diaphragmatic hernia, involving the 
pericardial sac and pleural cavity on the left 
with herniation of the transverse colon, omen- 
tum and lower half of the. stomaeh, and in- 
volving the pleural cavity on the right with 
herniation of the dome of the liver; hemo- 
pneumothorax, bilateral; and hemoperieardium, 
moderate, secondary to operation, 

DISCIISSION 

One of the most interesting features of 
this case is the presenee of bilateral dia- 
phragmatic lacerations in a man who lived 
for four years and ten months after injury, 
in whom a definite diagnosis of left dia- 
phragmatic hernia was made prior to 
operation but in whom the presence of 
defect in the right side was unsuspected. At 
the time the patient developed collapse of 
the right lung after oijoration, it w.as 
suspected that the laeeration had extended 


through the interthoracic septum. Though 
the pressure on tiie herniated portion of the 
liver had resulted in a deep sulcu.s, there 
was no other evidence of ill eflcct from the 
hernia of the right side. The introduction of 
.air into the right pleural space at operation 
uj>on opening the abdomen caused collapse 
of the right lung. It is believed that 
recovery from operation would have re- 
sulted had this additional complication not 
occurred. 

Sf.MMAKY 

A c.ase of bilateral traumatic hernia of 
the di.aphr.igm is presented with operative 
and autopsy findings, in which herniation 
of the stomach, omentum, and transverse 
colon occurred into the pericardial cavity 
on the left side through a defect ofappro.vi- 
matcly ig cm. and in which herniation of 
the dome of the li\'er occurred into the 
pleural c;iv ity on the right side through a 
defect approximately 15 cm. in diameter. 



TREATMENT OF FRACTURES OF THE SHAFT OF 
THE FEMUR BY DOUBLE WIRE TRACTION 

Howard A. Swart, m.d., f.a.c.s, 

CHARLESTON, WEST VIRGINIA 


T he use of skeletal traction in the 
treatment of fractures of the femur 
has come into general use since the 
first World War. Calipers or ice tongs 
which were first used were succeeded by 
Steinmann pins and since Kirschner intro- 
duced his wire in 1923, it has become the 
most popular method. The Kirschner wire 
is easily drilled through the bone and the 
number of cases of bone infection produced 
is definitely less than when the former 
methods were in vogue. 

Since 1935, the routine method of han- 
dling fractures of the shaft of the femur on 
the author’s service at The Charleston 
General Hospital has been to insert a 
Kirschner wire through the distal fragment 
above the knee and apply traction through 
the bow, with the leg held in a Thomas 
splint and Pearson attachment. It was 
found that in many cases upward bowing of 
the distal fragment persisted in spite of 
manipulation, change of angle at the knee 
and reduction of weight. Open reduction 
was done in these cases until early in 1939, 
when it was conceived that if a second wire 
were placed through the proximal end of 
the distal fragment and traction made in a 
downward direction, toward the bed, re- 
duction would be accomplished. Similarly 
in cases in which the distal fragment re- 
mains displaced posteriorly, traction on a 
second wire in an upward direction would 
produce the necessary correction. This 
method has been used to date in six cases 
with entirely satisfactory results. 

A reasonably complete review of the 
available American and English literature 
reveals that no one has described this 
method before. In the latest edition of his 
book on fractures, Scudder mentions that 
H. E. Santee applied calipers to the con- 


dj'Ies of the femur pulling upward toward 
the ceiling, with another pair of calipers 
pulling longitudinally from the head of the 
tibia in cases of persistent posterior dis- 
placement of the distal fragment. 

CASE REPORTS 

Case i. P. F., a white male, age thirty-five 
years, suffered a serrated fracture of the middle 
third of the shaft of the right femur and frac- 
tures of the five to the eight ribs on the right, 
in a fall of slate while at work in a coal mine on 
iMarch 6, 1939. The following da}-, a Kirschner 
wire was Inserted through the distal fragment 
and the leg placed in a Thomas splint with a 
Pearson attachment. Roentgenograms revealed 
persistent anterior bowing of the distal frag- 
ment which was not corrected by straightening 
the knee or using a pressure pad. 

On March 14, 1939, under sodium pentothal 
anesthesia, the fracture was manipulated but 
no improvement was noted by fluoroscopic 
examination. Immediately, a second Kirschner 
wire was inserted through the proximal end 
of the distal fragment and twenty pounds of 
weight were tied to the bow with the pull 
toward the bed. This produced bowing in the 
opposite direction, but when some of the weight 
was removed it caused loss of contact of the 
fragments. Therefore, a slight degree of poste- 
rior bowing was accepted. On June 16, 1939, 
three months after the accident, the bows and 
wires were removed and a walking caliper brace 
applied. The patient left the Hospital on June 
29, 1939, 1 15 days after the accident. Good 
union of the fracture resulted, but because of 
the long period of immobilization, the knee 
would never flex beyond 120 degrees and on 
May 6, 1940, a Bennett quadriceps lengthening 
operation was done. When last examined on 
August 19, 1940, he had active extension to 
165 degrees. The leg was strong and he walked 
without support. No infection developed 
around the wires, the legs were the same length 
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and the posterior bowing of the femur was 
not visible in this case.’*' 

C\sn 11. J. A. R., a white male, age thirty- 
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Fig. 2 . 

nine j'cars, suffered a trans\'crse fracture of the 
middle third of the sliaft of the right femur on 
March 29, 1939, when he was struck by a tim- 
ber while at work in a coal mine. It was treated 
in the usual manner b\' a Kirschner wire 
through the distal fragment. Fairlj' good posi- 
tion resulted, there being slight anterior bowing 
and lateral deviation of the distal fragment. 
Union apparentlj' was progressing satisfac- 
torily and weekly roentgenograms showed good 
position until the latter part of May when it 
was noted that further lateral deviation of the 
distal fragment was occurring. The rope which 
had been tied to the center of the bow uas 
shifted to the medial side in an attempt to 
correct this. This produced still further an- 
terior bowing of the fracture site. Straighten- 
ing the knee, pressure pads and manipulation 
failed to correct the deformity. (Fig. i.) On 
June 2, 1939, under local anesthesia, a second 
wire was drilled through the pro.ximal end of 
the distal fragment and ten pounds of weight 
were added. This pulled down the displaced 
fragment into practicallj^ perfect position 

*This patient when last examined on April 3, 1941, 
had active flexion to 70 degrees. 


(Fig. 2) and solid union resulted. The patient 
left the hospital with a brace on July 7, 1939, 
100 days after the accident. His recovery 
Fm. 3. 


Fio. 4. 

was rapid and he returned to work on March 
12, 1940, eleven and one-half montlis after the 
accident. At tliis time, his legs were of the 
same length and his knee Hexed to So degrees. 
No infection developed around the wires. 

Case in. C. M., a white male, age twenty- 
six years, suffered a severely comminuted 
fracture of the shaft of the left femur and dis- 
location of the right hip with a fracture of the 
right acetabulum in a fall of slate while working 
in a coal mine on August i, 1939. Under ether 
anesthesia, the dislocation of the right hip was 
reduced and Kirschner wires placed through 
the distal ends of both femurs and the left 
placed in Thomas splints with Pearson attach- 
ments. Persistent anterior bowing of the distal 
fragment of the left femur resulted and on 
August 10, 1939, a second wire was inserted 
through the proximal end of the distal frag- 
ment. This pulled the fragment into line very 
well. The patient left the hospital xvearing a 
caliper brace on October 28, I 939 » eight j'-eight 
daj'S after the injurj'. 
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The left femur went on to complete healing while at work in a coal mine. He was treated in 
but his progress has been impeded b}' the in- the usual manner but anterior towing of the 
creasing stifi'ness of the right hip due to the distal fragment persisted (Fig. 3), and on 



Fig. 5. Sliowing fmeture of upper third of femur treated by 
two wire traeiiou. 


acetabular fracture. When last seen on August 
19, 1940, both the left knee and hip showed 
active flexion to 90 degrees. His chief difTicultj' 
at that time was stiffness of the right hip due 
to the acetabular fracture. No infection de- 
veloped about the wires in this case. This man 
of course is still unable to work.* 

Case iv. R. a white male, age twenty- 
five, suffered a transverse fracture of the 
middle third of the left femur on August 8, 
i939> in n HU of slate in a coal mine. He was 
treated in the usual manner but anterior bow- 
ing of the distal fragment persisted. The second 
wire inserted on August 16, 1939, was too near 
the proximal end of the fragment and pulled 
out, so a third wire was inserted on August 23, 
1939. This effected good position of the frag- 
ments and the patient left the hospital wear- 
ing a brace on November 2, 1939, eighty-six 
daj’s after the accident. Slight infection de- 
veloped around the wire holes in this case. 
Union resulted and the patient returned to 
work on April 8, 1940, eight months after his 
accident. When last examined on July 13, 1940, 
the wounds .were healed and he was working 
regularly as a mine foreman. 

Case v. F. L., a white male, age twenty- 
two years, suffered a serrated fracture of tlie 
upper third of the right femur on September 
1939* when he was run over by a mine car 

* When List e.xamincd on February 3, 1941, tijc left 
hip flexed to 90 degrees and the knee flexed to 70 
degrees. He still had some stiffness of the right hip but 
went to work a few days afterward. 


September 30, 1939, a second wire was inserted 
through the proximal end of the distal frag- 
ment. Because the fracture was so high, it was 
impracticable to tie weights to the bow as the}^ 
would rest on the bed. Therefore, a rope was 
tied to the bow and traction was made by a 
pulley attached to the lower end of the bed 
just above the mattress. (Figs. 4 and 5.) 
This effected a very good result and the patient 
left the hospital on November 29, 1939, sixt3’’- 
five daj'S after his accident. 

Some drainage of pus has persisted from the 
medial side of the upper wire hole in this case. 
Because of persistent drainage and the presence 
of a sequestrum as shown b}’' .v-ra3s a seques- 
trectom3’' was done on JuF' 24, 1940. He was 
last seen on August 5, 1940, when there was 
onF"^ ver3’’ slight drainage from the wound. The 
legs were of the same length and he was certi- 
fied as being read3'- to return to his regular 
work. 

Case vi. J. I., a white male, age fift3^- 
nine 3’^ears, suffered a comminuted fracture 
of the distal end of the left femur on June 24, 
1940, when his leg was struck b3" a piece of 
coal. Longitudinal traction was made b3' a 
Kirschner wire through the proximal end of the 
tibia the same da3'. Roentgenograms afterward 
showed persistent posterior displacement of 
the distal fragment. On JuF" 3, 1940, under 
local anesthesia, a second wire was placed 
through the proximal end of the distal frag- 
ment and pull made verticalh'- upward with 
ten pounds of weight. Following this, roent- 
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gcnogranis showed perfect replacement of this 
fragment. Healing took place satisfactorilj" 
and on August 19, 1940, a double spica cast 
was applied which he is still wearing.* 

In the literature, no mention is made of 
persistent anterior displacement of the dis- 
tal fragment. On the contrar}’, the common 
deformity recorded is persistent posterior 
displacement of the distal fragment which 
is thought to be due to the pull of the 
gastrocnemius muscle. The reason for the 
anterior displacement of the distal frag- 
ments in our first five cases is not clear. In 
some of the roentgenograms ovcrpull is 
shown, but reducing the weight did not 
correct the deformity in any case. It might 
be thought that if the original Kirschner 
wire was placed too far anteriorly, such 
displacement might occur. The roentgeno- 
grams were carefully checked with this in 
mind. Two wires were exactly in the center 
of the shaft, two were slightl}' posterior to 
the center and one was slightly anterior. 
So, this could not be the factor. Excessive 
knee flexion might be blamed but in each 
case the knee was fully extended without 
help in correcting the displacement. 

I personall}’’ treated twentj' patients with 
fractures of the shaft of the femur in the 
year 1939. Thirteen were adults and seven 
children. In three cases, Russell traction 
was used; two patients were adults and one 
a child. All of the authors writing about 
Russell traction stress the fact that it is 
useless in fractures of the lower third of the 
femur. Our experience with it is not great 

* Good union of the fracture resulted and when last 
seen on April 5, I94t, he had knee flexion to 90 degrees 
and was making good progress toward complete 
rccoverj% 


but its field does not interfere with that 
covered by the two-wire traction method. 

The two-wire traction method may be 
used equally well in fractures in which the 
distal fragment remains persistently poste- 
rior. The pull in these cases is made verti- 
cally upward, and accurate reposition of 
the fragments is obtained as is shown in 
Case VI. 

In hospitals in large cities and centers 
where operative technic and assistants are 
of the best, there docs not exist the urgent 
need for nonoperative methods of treat- 
ment of fractures. But in smaller cities and 
towns where it is extremely difficult to get 
well trained assistants and nurses. Infection 
following bone operations is common, and 
any method designed to avoid open opera- 
tion should be encouraged, I regret our two 
cases of infection of wire holes. One has 
cleared up but the other still drains slightly. 
With greater care this can be avoided. 

CO.VCLUSIONS 

A method is presented in which two 
Kirschner wires are used for the correction 
of fractures of the shaft of the femur with 
persistent anterior or posterior bowing of 
the distal fragment.* 

KEFEKEN’CE 

Sci DDLR, C. L, The Treatment of Fractures. 1 1 ed., 
p. 912. Piifladelpliia, 1938. W'. B. Saunders Co. 

* Since the writing of the paper two more patienw 
have been treated by this method. In addition to the 
two wires preciously used, however, a third wire was 
used in cacli of these cases. Pull vcntrally was made on 
the distal end of the proximal fragment and pull 
dorsally was made on the proximal end of the distal 
fr.agmcnt in each case. The results have been gobd. 
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CHRONIC ULCERATIVE COLITIS WITH PSYCHOSIS* 


C. Stuart Welch, m.d. and L. Whittington Gorham, m.d. 

Instructor in Surgery, Albany Medical College Professor in Medicine, Albany Medical College 

ALBANY, NEW YORK 


T he association of chronic ulcerative 
colitis with mental abnormalities has 
received considerable attention in the 
recent literature. Brown, Preu and Sulli- 
van^ are of the opinion that patients with 
the disease are of a personality type charac- 
terized bj^ lability and a tendency to sur- 
render in the face of difficulties. Wittkower- 
in his study of forty unselected cases found 
that thirty-seven had psychological abnor- 
malities or disorders. No important eti- 
ologic relation has been established between 
mental disease and chronic ulcerative 
colitis although it has been suggested that 
exacerbations of the colitis may follow 
psychic disturbances. There can be no 
doubt, however, that the distressing situa- 
tion of patients with severe ulcerative 
colitis offers justifiable cause for mental 
depression. Whether true psychosis is more 
common in the patient with colitis we do 
not know. 

In the case herewith reported, major 
psychosis developed in a patient with 
intractable ulcerative colitis and was re- 
lieved after surgical removal of the colon. 

O 

CASE REPORT 

A married woman, age twenty-se^"en years, 
with severe ulcerative colitis of one year’s 
duration, was seen in consultation by one of us 
(L. W. G.) because she had developed serious 
mental symptoms. The disease had begun 
about eight weeks after delivery of a normal 
child. The delivery was said to have been 
difficult and convulsions were noted at the 
time. Several postpartum hemorrhages had 
occurred. Marked bloody diarrhea with anemia 
and wasting ensued. A rectovaginal fistula 
developed four months after the beginning of 
colitis and an attempted repair was unsuccess- 
ful. Her condition became worse and eight 
months after the disease had begun a tangential 
ileostomy had been performed elsewhere. After 
ileostomy some improvement was noted but 
bleeding persisted and secondary anemia was 

* From the Departments of Surgery and Medicine of 


controlled bj’^ blood transfusions, twenty-four 
of which had been given. Soon after the 
operation of ileostomy the patient first demon- 
strated mental sjmiptoms in the form of audi- 
tory and visual hallucinations. Delusions were 
present but at times she seemed to have insight. 

The patient came under our observation in 
August, 1938. At the time of admission to the 
Albany Hospital she was in a catatonic state. 
Ulcerative colitis had been present one year. 
She exhibited cerea flexibilitas and responded 
to no normal stimuli. A psj'chiatric consultant 
made the diagnosis of catatonic type of 
schizophrenia. 

Physical Examination. The patient was 
emaciated and there was marked pallor. A 
rectovaginal communication which discharged 
blood and pus was found. The tangential 
ileostomy was functioning well. Edema of both 
extremities was noted. The patient’s temper- 
ature varied from normal to ioo°f. and her 
pulse was from 100 to 120 bears per minute. 

Laboratoiy Findings. Proctoscopic exami- 
nation revealed advanced ulcerative colitis 
with marked bowel contraction and secondary'’ 
polyposis. Roentgenograms after barium enema 
showed typical advanced ulcerati^'e colitis 
involving the entire colon. The stools were 
negative for parasites and ova. The red blood 
cells numbered 3,250,000 per cu. mm. and the 
value for hemoglobin was 45 per cent Saldi. 
The value for serum proteins was low (4.6 mg. 
per 100 cc. of blood). 

Surgical treatment was undertaken and after 
preliminary transfusions a terminal tj'pe of 
ileostonu’^ was made to replace the existing 
tangential one. The operation was performed 
under cyclopropane anesthesia. Immediately 
following this operation there was a period of 
mental clarity followed by regression during 
convalescence. The mental state, however, 
never returned to its former severity and there 
was slight immediate improvement. Stupor was 
not so profound and the patient seemed to 
understand at times. Progressive improvement 
in the mental state, however, did not follow. 

Bleeding from the colon and persistent 
anemia continued and four months after the 

he Albany Medical College and the Albany Hospital. 
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establishment of the new ileostomy the red eupiioria, frequently seen in the later stages 
blood cells numbered 2,450,000 and the value of recover}^ from this psj'chosis is still present, 
for hemoglobin was 55 per cent. Colectomj' Delusions and hallucinations have disappeared. 



Fig. I. Photograph of colon and terminal ileum removed at 
operation. 


was then performed at this time through an 
incision slightly to the right of the midline, 
extending from above the S3'mph\-sis pubis to a 
point half-way between the xj'phoid process and 
the umbilicus. The colon was remo\’ed down to 
the region of the lower sigmoid abo\'e the 
superior hemorrhoidal arterj^. The end of the 
sigmoid was inverted with some difficult}-. 
Drains were placed in both colonic gutters. 
C3"clopropane anesthesia was used. Figure i is 
a photograph of the specimen remo\'ed. 

Stead}-^ improvement in health and in mental 
S3TOptoms followed colectom}". There was onh- 
very slight loss of blood from the rectal stump. 
Further transfusions of blood became unneces- 
sar3\ At the time of dismissal from the hospital 
the patient was walking about and seemed 
much improved. There was some apprehension 
and auditor}" hallucinations were still present, 
though to a less degree. Soon after returning 
to her home, all mental abnormalities were lost 
as far as the patient’s famil}" could tell. We 
have seen the patient on several occasions 
during the 3"ear since operation and have found 
her a normal, health}" woman, interested in her 
family and in life in general. She has gained 
fifty pounds and her relatives detect no return 
of the psychosis. The ileostomy dejecta have 
lost their fluid nature and give little trouble. 
The patient engages in normal activities. 

Examination by a psychiatrist confirmed our 
opinion that the patient has an excellent re- 
mission from her mental disease. A slight 


The association of serious psychosis in 
this patient with ulcerative colitis seemed 
to us to indicate radical treatment for the 
disease. A return to normal health with the 
relief of anaemia may have been a factor in 
bringing about mental improvement. What 
part anaesthesia had in alleviation of the 
psychosis we cannot say. In this case surgi- 
cal interference during a psychotic episode 
did not make the mental state worse at an}' 
time. Relief of the physical ailment was 
attended by rehabilitation of the individual 
to a useful life. 

SUMMARY 

The manuscript includes a report of 
the case history of a patient with chronic 
ulcerative colitis in whom schizophrenia, 
catatonic type, developed. Psychosis dis- 
appeared and mental health was restored 
with improvement in the patient’s condition 
after a tw"0-stage operation in which the 
diseased colon was removed. 
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OBSTRUCTING CHRONIC CICATRICIAL ENTERITIS 
TREATED WITH SIMPLE LATERAL ANASTOMOSIS^^ 

TEN YEAR FOLLOW-UP 
Edwin J. Grace, m.d., f.a.c.s. 

BROOKLYN, NEW YORK 


C ONSIDERABLE data arc now avail- 
able which point to the fact that 
regional ileitis is increasing. The 
marked increase in the number of cases now 
seen cannot be wholly explained by the fact 
that the entity is better known and the 
profession more alert to its diagnosis. 
Pemberton of the Mayo Clinic in a personal 
communication states: “In December, 
1936, I reported all the cases of regional 
enteritis seen at the Clinic in the fifteen 
year period 1922 to 1936 inclusive. There 
were thirty-nine cases, and at that time I 
attributed the increased incidence in recent 
years to an increased alertness on the part 
of the clinician and the roentgenologist in 
recognizing the disease. However, in the 
past thirty months we have seen sixty-eight 
cases, that is, there have been almost twice 
as many cases in the last three years as in 
the prior fifteen years. I now feel very 
definitely that the disease is on the 
increase.” 

Although Braun and Le Denty, in 1909, 
and Wllensky and Moschowitz, in 1923, 
reported important data, it was not until 
1932 that Crohn, Ginsberg and Oppen- 
heimer definitely established the entity of 
regional ileitis. Observations by Bargen, 
Brown and ^^Tbcr showed that the lesion 
was not always confined to the terminal 
ileum and also suggested the term, “re- 
gional ileitis.” The confusion that has 
existed regarding the disease is well ex- 
))resscd by the various stages that evoK’cd 
in naming this clinical entity as, first, 
terminal ileitis, then regional ileitis, this 
supplanted by regional enteritis and now 
morc commonly recognized as chronic 


Dixon, in an analysis of a scries of sixty- 
nine cases, was lead to the inevitable con- 
clusion that the treatment of choice is 
radical removal of the involved tissue. 
Mixter in a very comprehcnsi^■c survey of 
363 cases collected from questionnaires sent 
to twenty-seven surgeons came to the con- 
clusion that “radical surgical resection in 
one or more stages should be instituted.” 
Jackson commenting upon proper surgical 
treatment states that it is still unsettled 
until late results of cases in which patients 
have been operated upon have been 
studied. Woolscy states that the treatment 
is essentially surgical, with conservatism as 
to resection. Cutler’s point of view is 
definitclv conservative. 

Although the etiology is still not known, 
enough time has elapsed to evaluate the 
current modes of treatment and to draw 
some conclusions regarding them. In the 
main, two types of therap}' have been used, 
medical and surgical; the former is of little 
value in the definitely obstructed type of 
disease and at this stage the vast majority 
require surgical interference. The com- 
monly accepted surgical procedure is a 
resection of the obstructed area and a 
determination to go well beyond this area 
to get healthy tissue. In evaluating the end 
results of such resections, one is confronted 
with a very vital question: Docs this radi- 
cal procedure with its added risk give 
justifiable good results? Unfortunately, in 
spite of the theoretical soundness of this 
plan, recurrences of the disease are still 
reported. The result of the questionnaire 
sent out by .Mixter showed the surgical 
mortality to be 14 per cent in a series of 
27S cases in which the patients had been 


cicatricial enteritis. 
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subjected to major surgical procedures, cash iu:j>out 

mostly radical resections. In an analysis of 'fl,,- patient, T. K., a-tc thirty-stven, Italian 

other material collectetl by the same author extraetion, was seen at tlie Cirace Clinic on 



Fic. I. Fit,. 

I'lG. I. Ufustr.’ition .sIio«iri(^ p.-iticnt i>(.'f<(rc iipcr.itidn. 
Fig. 2. Illustr.'ition showing patii-nt .'iflcr opt-r.ition. 


the surgical mortality was 20 per cent. 
From a brief analysis of collected material 
to date, two fundamentals stand out: (i) 
radical resection is still associated with 
man}^ recurrences and, (2) reported mortal- 
ity is between 14 and 20 per cent. 

In an effort to add a small piece of evi- 
dence to the accumulated data on this 
interesting disease, the case of the following 
patient treated by simple ileocolostomy is 
reported, with a ten year follow-up: 


February 24, 1930, at which time she com- 
plained chiefly of diarrhea and a nauseated 
feeling, s,\ mpioms which she had first noticed 
in the autumn of 1928. At that time she visited 
a local doctor. Because she did not seem to get 
relief from his prescribed treatment and be- 
cause abdominal pains became more distressing 
and frequent, she visited another doctor in the 
early part of 1929. A diagnosis of chronic 
appendicitis was made and the patient under- 
went an appendicectomj'. However, less than 
six months postoperativeh' the abdominal 
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pains recurred with alarming intensit3\ After 
being treated for another six months with 
periodic relief, she visited the Clinic. At this 
time, the patient stated that from 1928 until 
the present time, 1930, she had never had the 
slightest trace of abnormal temperature, appe- 
tite had been good during the intervals when 
pain was not present; but immediately after 
eating the pains would become acute, all 
nourishment would be vomited and at times 
the vomitus was almost fecal in character. Dur- 
ing severe attacks, the muscular contractions of 
the intestine were plainly visible, “squirming 
and turning like a tortured snake beneath the 
skin.” During the past six months hypodermics 
of codeine and morphine had been used to 
relieve the severe abdominal pain; however, 
these hypodermics had become ineffectual just 
prior to coming to the Clinic. Frequent high 
colonic irrigations were used unsuccessfully. 
During the past year the patient had experi- 
enced considerable loss of weight, from 115 
pounds to fifty-nine pounds. 

Physical examinations re\’ealed an emaci- 
ated, dehydrated, cachectic female weighing 
fifty-nine pounds, with marked distention of 
the abdomen, apparently small bowel obstruc- 
tion. The blood count showed: hemoglobin 61 
per cent; red blood cells, 4,150,000; polys 55 
per cent; lymphocytes 44 per cent; eosinophiles 
I per cent. A working diagnosis of chronic 
ulcerative colitis was made; however, all 
studies done to confirm this diagnosis were 
negative. 

AT-ray of the stomach showed: “7 hours 
after barium meal, head of meal is in terminal 
ileum which is displaced to the left, and dilated. 
This points to an obstructive lesion in the 
terminal ileum, most likely due to adhesions. 
Twenty-four hour film shows opaque meal in 


colon; cecum is not greatly deformed. There is 
still some barium in terminal ileum and 
dilation of ileum. This points to a non tbc. 
partial obstruction of terminal ileum.” 

On April 9, 1930, a side-to-side ileocolostomy 
was done to relieve the obstruction in the 
ileum. Exploration of a mass which was con- 
tinuous with the dilated ileum showed it to be 
an agglutinated assemblage of fibrotic and 
stenosed bowel all matted down in the right 
lower quadrant of the abdominal cavity. The 
lumen of the ileum proximal to the obstruction 
was distended four or five times its normal 
diameter and markedly hypertrophied. Al- 
though a biopsy specimen was not removed at 
the time of operation, we believe that the 
classical historj'- for chronic cicatricial enteritis, 
the x-ra}’- confirmation of obstruction and the 
operative findings permit one to venture the 
diagnosis of probable chronic cicatricial 
enteritis. 

The patient was last seen ten 3'^ears post- 
operativeI3^ She appears to be in perfect health, 
has no complaints, weighs 133 pounds and 
.v-raj'’ study was negative except for some 
irregularit}’’ in the area of the cecum. The 
patient is carr3’-ing on the responsibiIit3’^ of a 
large household and seems in excellent ph3'^sical 
condition. This patient now (April 3, 1941) is 
enjo3dng good health. 

CONCLUSION 

In view of the excellent result ten 3^ears 
after conservative measure of ileocolos- 
tom3q this case should be added to the 
accumulating evidence warranting an open 
mind toward conservative therapj^ in this 
t3^pe of disease. 



CROSSED RENAL ECTOPIA 

CASE REPORT 


Lowrain E. McCrea, m.d. 

Chief, Urological Clinic, Temple University Hospital 
PHILADELPHIA, PENNSYLVANIA 


ALTHOUGH not rare in its occurrence, 
crossed renal ectopia is definitely 
uncommon. To date, i6i cases have 
been reported, to which another is now 
added. The case presented is unusual be- 
cause of tfie presence of a pneumococcus 
P3'elitis and that negative cultures were 
obtained following administration of sulfa- 
pyridine. No such case can be found in the 
literature. 

Beer and Hagman estimate the occur- 
rence of crossed ectopia as one in 8,000 
cases. Stuart and Lodge found it only once 
in 6,500 autopsies. The condition is more 
frequently seen in males; the right kidney 
is more frequenth- displaced than the left. 

CASE REPORT 

J. S., case #59183, a white male, aged twenty, 
was admitted to the Opthalmologic Service at 
Temple Universitt’ Hospital, suffering with a 
painful inflammation of one e\-e for a period of 
three months. He gave a history of ha^’ing had a 
pj'elitis at eight years of age, with recurrences 
to the present date. Urinalysis re^■ealed 2-'4 
leucocj’tes and 2-3 red cells a field. 

Cj"stoscop3', April 24, 1939, revealed con- 
siderable pus and debris floating in a rather 
distorted \-esical ca\'itj'. The vesical mucous 
membrane was acutelj”^ inflamed. The right 
ureter was located not on the interureterjc 
ridge but on the lateral wall of the vesical neck- 
This was catheterized and a specimen taken 
for culture. The left ureteric orifice could not be 
located. Indigo carmine was eliminated from 
the right ureter in three minutes; none was 
obseiA'ed as coming from the left ureter. 

Urine culture, April 26, 1939, of specimen 
taken from right ureter was reported as nega- 
tive for tubercle bacillus but showed a definite 
growth of pneumococci, t3T)e 19, and Bacillus 
proteus. 

Sulfap3'ridine, grains 1 5, was given four times 

5 


a da3^ On Ma3' 6, 1939, urine culture was re- 
ported as showing Bacillus proteus and 
pneumococci. 

A culture report four da3'S later, was negative 
for Bacillus proteus and pneumococci. Subse- 
quent repeated cultures have revealed similar 
findings. 

Summary^ of ibe Roentgen Findings on the 
Intravenous Pyelograpbic Studies, and Retro- 
grade Pyelograpbic Findings. Preliminar3" films 
of the abdomen show a calculus in the upper 
lialf of the left kidne3', measuring about b3- 
I cm. The left kidne3' shadow is fairh' well 
visualized and appears unusualh' large, the 
lower pole reaching to within i cm. of the left 
iliac crest. There is no evidence of a kidne3' 
shadow on the right side. There is evidence of 
congenital maldevelopment in the lumbosacral 
region. This appears as a partial lumbarization 
of the first sacral segment with deformit3-. The 
laminae of the first sacral segment are not 
fused posterior^' and the lumbosacral Z3'ga- 
poph3'sial joints are situated at dilferent levels 
on the right and left sides, causing a tilting of 
the fifth lumbar vertebra toward the left and a 
compensator3' mild scoliosis of the lumbar 
spine. 

Films made five and fifteen minutes after 
the intravenous injection of 20 cc. of diodrast 
solution show a well filled S3'Stem of renal 
cah'ces on the left side, connected to a small 
pelvis and single ureter. The superior and 
inferior groups of cah'ces appear to be separated 
more than usual, the upper limit of the most 
superior ca^-x b'ing 10 cm. abo\'e the lower 
limit of the most inferior. In addition, the 
S3^stem of cab’ces appears somewhat crowded 
from side to side, and shows slight lateral dis- 
placement together with 90 degrees abnormal 
rotation, diminuti\'e pelvis and the ureter 
pointing anteriorI3^ 

Films made fort3'-ftve minutes after injec- 
tion (Fig. i), following removal of the com- 
pression block, show some addition and 
irregular d3'e collections mesial to the pre- 
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viousl}’^ described system. These collections one ureter passing down to enter the bladder 
give no semblance of normal cah’ces or of a on the left side; the other, crossing to the right 
normal kidney pelvis and there is no evidence side to enter the bladder on the right side. I 



Fu?. I. Forty-live minutes after cliodrast Fig. 2. Catlietcr introduced througli right 
sliowing irregular dye collections on left ureteric orifice sliowing its course diag- 

.sidc only: no evidence of kidney sliadow on onally across to the left renal area, 
rigiit. 


of their having a ureteric connection. At this 
time, the lower end of the left ureter can be 
visualized entering the bladder, and the bladder 
contour is also well seen. The bladder is asym- 
metrical, being situated somewhat to the right 
with its right half situated at a higher level 
than its left half. None of these studies give 
any evidence of dye on the right side. 

Retrograde pyelographic studies made on 
June 15, 1939 (Fig. 2), show the opaque 
catheter passing up the right ureter and 
crossing to the left side at the level of the fourth 
lumbar interspace. The opaque solution in- 
jected outlines a very irregular renal pelvis 
and system of calyces on the left side which 
correspond to the irregular dye collection noted 
on the films made forty-five minutes following 
the intravenous injection. 

By correlating the intravenous pyelographic 
findings with the retrograde findings, it be- 
comes evident that two renal units are present 
on the left side, each with its own ureter, the 


understand that only the right ureteric orifice 
can be located cystoscopieally and it is interest- 
ing to note that by the intravenous method 
only the left urinary tract was well defined, 
because of poor function on the part of the 
other urinary tract in concentrating the dj-e. 

The patient was discharged on Maj’- 20, 1939. 
The inflammation of the eye had entirelj^ 
cleared. The p^mria had disappeared and he 
had no further complaints. 

CONCLUSION 

Another case of crossed renal ectopia is 
herewith reported. The diagnosis was 
established by comparison with retrograde 
and excretory urography. Physical signs 
and symptoms in the case presented were 
negative with the exception of pyuria. The 
case presented was complicated by a 
pneumococcis pyelitis. Successful treat- 
ment with sulfap3^ridine is herebj'^ recorded. 
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WEIGHTED NASAL GASTRODUODENAL TUBE 

Moses Einhorn. m.d. 


NEW YORK, 

T oward the end of the nineteenth 
century, clinicians began to studjf the 
possibility of exploring the duodenal 
contents bj' way of intubation. Two at- 
tempts ^Yere made at that time in this 
direction, one bj' Hemmeter^ in 1895 and 
one by Kuhn- in 1898. Both attempts 
proved impractical as their instruments 
were crudely constructed. 

After experimenting a number of years 
on various tubes and buckets, Max Ein- 
horn® in 1909 developed his duodenal 
bucket which consisted of a gold-plated, 
perforated metal capsule tied at the end of 
a thin rubber tube. This was a trul}'’ 
significant advancement in gastroenter- 
ology, Since that time, American gastro- 
enterologists have dcA'eloped tubes with 
various types of tips, which I have full}' 
described in a recent article.^ However, 
most of these tips were all alike in principle, 
differing only in their size, shape, weight 
and number of perforations and none added 
any decided advantages to Max Einhorn’s 
original tube. 

In 1937, I described my new bucketless 
lead-weighted tube^ (Fig- ia) which was a 
radical departure from previous tubes, in 
that the bucket was entirely eliminated, 
and its terminal end encases an elongated 
drop-shaped lead sinker, (Fig. ia insert.) 

It is of interest to indicate here that the 
above tubes were introduced by mouth and 
the element of weight was considered an 
important factor for the purpose of main- 
taining the tube along the stomach path- 
way and accelerating its entrance into the 
duodenum. 

Levin® in 1921 advocated the use of a tip- 
less gastroduodenal catheter which he 
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preferred to introduce through the nose. It 
had a velvet edge at its terminal end 
exactly like a urethral catheter. No. 14 
French in diameter, and had four side 
openings, oval in shape, at its terminal two 
inches. While the tube proved highly use- 
ful, its disadvantage lay in the fact that the 
lack of a weighted end resulted in inade- 
quate propulsion into the duodenum. 

To overcome this defect, Wilkins® in 1928 
proposed a nasal mercury-weighted tube 
which had a mercury holding compartment 
four and one-half inches long and three- 
si-xteenths inch in diameter at its terminal 
end with the openings situated above this 
compartment. 

In 1933, Wangensteen' proposed his 
nasal gastroduodenal tube which has the 
terminal four inches impregnated with lead 
thereby making it considerably heavier 
than the Levin tube. This tube contained 
nine openings in its terminal ten inches and 
its chief disadvantage lay in the fact that it 
failed to yield siphonage when the upper 
openings were above the fluid Ie%'el. 

Recently, I developed a double channel 
simultaneous gastroduodenal aspirator, 
the tip of which is lead impregnated for the 
terminal two and one-half inches. It 
occurred to me that by substituting the 
lead encased sinker of the oral tube (Fig. 
I a) with a lead impregnated solid rubber 
tip, I would have an efficient nasal single 
channel gastrointestinal tube. 

The tube (Fig. ic) is fifty inches in 
length. No. 14 and 16 French in diamete^ 
semisoft in consistency, flexible and of good 
resiliency and is made of cacoprene rubber. 
It terminates in a catheter-like tip which 
consists of solid lead impregnated rubber 
8 
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one and three-fourths inches in length and is proper position along the stomach pathway 
of the same diameter as the rest of the tube, and accelerates its entrance into the 
Two openings slotted in appearance are duodenum. 



Fig. I . Author’s oral and nasal single and double lumen tubes. 


situated just above the tip one inch apart 
on opposite sides of the tube. The diameter 
of the slots is smaller than the lumen of the 
tube thus preventing clogging of the tube 
by particles of food. 

The markings are situated as follows: 
one-ring mark which represents the dis- 
tance from the nares to the cardia is placed 
at nineteen inches; two-ring mark which 
represents the distance from the nares to 
the pylorus is placed at thirty inches; and 
the three-ring mark at thirty-five inches 
Irom the tip. It is understood that the 
physician’s judgment should always deter- 
mine the amount of tubing for each indi- 
vidual and that he should not rely solely on 
the markings on the tube. 

ADVANTAGES 

1. The one and three-fourths inch lead 
impregnated solid rubber, catheter-shaped 
tip at the terminal end facilitates the intro- 
duction and passage of the tube through 
the nares. 

2. The weight of the lead impregnated 
tip facilitates the passage of the tube 
through the esophagus, maintains it in its 


3. There is less possibility of the lower 
part of the tube regurgitating into the 
stomach as the weight of the lead impreg- 
nated solid rubber tip anchors the tube 
in the duodenum. 

I wish to express mj'- gratitude to Mr. L. T. 
Hilborn, president of Clay-Adams Co., for his 
kind co-operation in the development of the 
tube. 
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UROLOGY IN THE FEMALE^ 


Houston S. Everett, m.d, 

Associati' in Gynecology, Johns Hopkins University; Gynecologist in Charge of tlie 
Cystoscopic Clinic, Joints Hopkins Hospital 

BALTiMORE, MARYLAND 
I, INTRODUCTION 

T hroughout most of the nineteenth century efforts to 
devise some means of adequately examining tlic interior of the 
urinary tract engaged the attention of investigators among 
whom were several prominent gynecologists. Hunner®" in his chapter 
on “Diseases of the Bladder and Urethra’' in “Gynecology and 
Abdominal Surgery,” by Kelly and Noble, has reviewed the history 
of this work. Among those whom he mentioned as having devised 
some type of cystoscope or endoscope apjjlicable to the female were 
Scgalcs, of Paris, i8a8, Dcsormcaux, 1852, G. Simon, of Rostock, 
1875, Rutenberg, of Vienna, 1876, Grunfcld, of Vienna, 1877, and 
Skene, of Brooklyn 1878. The instruments devised by these men were 
of a tubular or conical type closed by a glass window on the vesical 
end to prevent the escape of water or air which was used to distend 
the bladder. All of them used water, but Scgalcs and Rutenberg also 
used air. Various methods of illumination were used including 
reflected light from a head-mirror, used by Griinfeld who was also 
the first to sound the ureters under sight, a metal sound being passed 
through the urethra beside the CN'Stoscope. Simon had pre\'iously 
passed metal catheters into the ureters guided by palpation with the 
index finger, after having incised the meatus and dilated the urethra 
sufficiently to admit the finger into the bladder. Pawlik of Prague 
devised a more practical and less mutilating procedure of guiding a 
metal catheter into the ureter bj" means of vaginal palpation. Nitze 
in 1889 published his “Lehrbuche der Kystoskopie” in which he 
described his work, begun in 1886, which led to the development of 
the forerunner of all modern indirect cj^stoscopes, which make use of 

* In the preparation of this article several helpful criticisms and suggestions have 
been contributed by Dr. Guy L. Hunner and Dr. Richard W. TeLindc. Permission for 
reproduction of illustrations has been kindly granted fay Dr. Howard A. Kelly, Dr. 
Curtis F. Burnam, Dr. Guy L. Hunner, Dr, George Gray Ward, Dr. Samuel H. Geist, 
Dr. J. Mason Hundley, Dr. Erie Henricksen and Dr. Laman A. Gray. Tlie author ac- 
knowledges these courtesies with grateful appreciation. 
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thc principles of a light within the viscus and a scries of lenses to 
magnify and bring the field to be examined into view. 

Howard A. Kelly early in his career recognized the great impor- 
tance of diseases of the urinary tract as related to gynecology. The 
two opening paragraphs from his paper published in 1888 on “Palpa- 
tion of the Ureters in the Female”"- are so prophetic of subsequent 
lines of development that they are worthy of direct quotation: 

“ By palpation of the ureters the gynecologist has at his command a new 
and valualjle adjuvant in the correct diagnosis of renal and bladder diseases 
and their sequelae, as well as the possibility of recognizing intrinsic diseases 
of the ureters hitherto only discovered on the postmortem table. Such is 
the specialization of specialties, that I have been asked by surgeons if the 
ureters are prone to disease of any sort or \'ariety. It is but necessary to 
consult the works of Rayer, Cruveilhier, and others on renal diseases, and 
especially the plates of the former, to recognize at once the extent to which 
the ureters are often associated with the kidneys, participating in processes 
of inflammation, ulceration, and tuberculosis. Here invariably the ureteral 
disease is secondary, descending, and the condition of the ureters discovered 
by a vaginal examination may be the first clear point in determining the 
nature of the disease above, and the only possible means, short of operation, 
of determining on which side the disease exists. Again, inflammatory dis- 
eases of the bladder, particularly gonorrheal, often have a fatal tendeney 
to travel upward, resulting in py elitis and pyelonephritis. Here the affect ion 
of the ureter invariably precedes that of its pelvis and the kidney, and may 
at once put a careful observer on his guard as to possible consequences, 
even of an apparently mild inflammation. Calculus resting in the pelvis of 
the kidney or lodged in the ureter, occasions an inflammatory condition of 
the whole of the tract below, easily distinguished by palpation. 

“ Vhen we recall the immense quantities of excrement discharged daily 
through these delicate tubes, from two organs absolutely essential to life, 
one or other of which may be diseased, or both in different degrees, and 
associate with this the anatomical relation of the pelvic portion of the 
ureter in the female, placing it within easy reach of the examining finger, 
we see at once the importance of a careful routine consideration of their 
condition and function in every case coming under observation. It is but 
necessar\- to bear in mind the cases of hy(fro-ncphrosis which lune been 
caused by pressure of uterine tumors, ovarian tumors, retroflexion, and 
even prolapsus uteri, and the constriction of parametric scars, caused also 
in one case by a retroperitoneal sarcoma observed by the writer, and to 
remember the possible effects of pressure by the gravid uterus, as well as 
the large number of cases of carcinoma uteri which die of uraemic coma, 
from involvement and obstruction of the ureters, not to cite cases in which 
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the ureters have been tied in enucleating the cancerous uterus per vaginam, 
as communicated to me by Dr. H. S. Coe, and obser\"ed by others, as well 
as cases in which a ureter has been cut in opening a pelvic abscess, to 
realize the clinical importance of ureteral pathologJ^ I ma3’- also here men- 
tion the fatal results which have followed the neglect of Dr. Emmet’s 
precaution, in the operation of vesico-vaginal fistula, of rolling out the edges 
and hunting for the ureteral orifices, a neglect which has in manj' instances 
resulted in death and in more in a failure in the operation. This brief state- 
ment of the important facts serves to show how extended a field is here 
open for the gynecologist, connecting him often with practical medicine, 
just as the abdominal surgeon of todaj' closely’- links his work with that of 
the general surgeon. In fact, with a more careful studj-^ of bladder trouble, 
now the bete noir of gjmecologj', w'ith a differentiation of bladder and 
ureteral diseases up to this time impossible, and with an association of a 
careful studj”^ of renal diseases as connected with or to be disassociated from 
the last, a new realm seems to be opening to the scientific gjmecologist.” 

This paper as might be surmised from its title, although it 
referred to inspection of the ureteral orifices and their catheterization 
through a vaginal cj'stotomy tvound as suggested by Emmet, and to 
the methods of catheterization used by Simon and Pawlik which 
have already been mentioned, was devoted largely to the technic of 
palpation of the ureters through the vagina and the knowdedge to be 
gained therefrom. A man of Dr. Kelly’s energy and ingenuity, how- 
ever, was not to be satisfied long with the information that he could 
gam by palpation of the ureters alone, nor with the crude methods 
then available for ureteral catheterization. In 1893, he delivered an 
address before the Washington Obstetrical and Gjmecological 
Society entitled “The Direct Examination of the Female Bladder 
with Elevated Pelvis — The Catheterization of the Ureters under 
Direct Inspection, with and without Elevation of the Pelvis.” In 
this the use of a simple open tubular speculum, through which the 
bladder could be distended with air bj' means of posture, was 
described. Most of the instruments and technic of what is knowm 
today as the “Kelly open air” method of cystoscopy w'ere also 
described. Three positions were suggested for obtaining distention of 
the bladder by air; the dorsal position with hips elevated, the Sims 
position, and the knee chest position. The last named soon became 
recognized as superior to the others in most instances. 

As an outgrovU;h of this pioneer Avork by Dr. Kelly, examination 
of the urinary tract and treatment of its diseases became an integral 
part of the work in his gynecologic department at the Johns Hopkins 
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Hospital. Gradually a female cystoscopic clinic for examination and 
treatment of both hospitalized and out-patients was established as a 
definite unit of the g^mecologic service. Dr. Guy L. Hunner, who 
earl}^ in his career became especiallj' interested in this phase of 
gynecologic practice, has been the guiding influence in this clinic to 
the present date. Through his careful and painstaking observations 
he has contributed much to the speciality of urology, not onlj^ as 
applied to gynecology, but to general urolog}^ as well. Many of his 
published contributions will be referred to later, but above them 
should be placed the example that he unceasing!}^ has set before his 
understudies of untiring patience, careful attention to detail and 
faithful labor in the interest of his patients. As a result of the ex- 
amples and teachings first of Kelty and later of Hunner, there have 
been trained and spread about this countr}^ a group of gynecologists 
who have come to look upon their specialty as one dealing with the 
genital and urinary tracts in the female. This is, it would seem, the 
only logical development of this specialty. These two systems of 
organs are so closely related anatomically and pathologically that it 
is impossible to examine and treat the one without a thorough knowl- 
edge of the other also. To emphasize this a direct quotation from 
Hunner"® is to the point: “Can there be any more reason for demand- 
ing that the specialist in male genital diseases should be a first class 
female urologist than there would be in expecting a gynecologist to 
do justice to male patients suffering from urinary tract disorders? 
One rarely sees women patients with urological complaints in which 
there does not enter some question in g3mecoIog3^ One cannot be a 
gjmecologist and do his patients justice without constantl}'^ weighing 
the finer points in urologj^ and having the facilities at hand to decide 
whether the patients’ chief complaints arise in the genital or in the 
urinar}^ tract.” 

In the following pages an attempt will be made to develop this 
thesis b}' dealing largelj^ with structural and pathologic entities in 
the urinarj'^ tract which are peculiar to the female. In order to do this 
the following outline will be developed: (i) The anatomic relation- 
ships between the urinarj’’ and genital tracts will be briefl}^ described. 
(2) Diseases of the urethra which differs strikingl}^ in the female from 
the same organ in the male will be treated in full. (3) Conditions 
resulting from the traumas of parturition and from gjmecologic 
therap}'" will be emphasized. (4) Disorders arising in the urinary tract 
resulting from lesions of the genitalia wfill be discussed. (5) Urinarj'^ 
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review of several important points will be set forth. The accompany- 
ing illustrations serve to bring out these points more vividly than can 
be done by description. Figure i shows a median longitudinal section 
through the female pelvis. From this illustration the close relation- 
ship between the urethra and bladder on the one hand and the 
vagina and uterus on the other can be readily seen. The urcthro- 
vesicovaginal septum is made up of mucosal, submucosal and muscu- 
lar coats of the urethra and trigone and base of the bladder, and of 
the pubocervical fascia and vaginal mucosa. The pubocervical 
fascia, which is the anterior portion of the vaginal reflexion of the 
internal fascial covering of the levator ani muscle, extends from the 
inner surfaces of the pubic rami upward and posteriorly to be 
attached to and reflected downward on the anterior surface of the 
cervix. The strong lateral portions of this fascia are often called the 
pillars of the bladder. It is a thinning out of the central portion of this 
fascia, often together with a separation of it downward frofn the 
cervix, that results in the formation of a cystocclc. When the thinning 
out extends anteriorly beneath the urethra, a urethrocele is formed 
and frequently the normal support of the urethral sphincters are 
lost and varying degrees of incontinence result. 

Figure 2 shows the arrangement of the muscular coats of the 
bladder and urethra and the urethral sphincter mechanism. 

Figure 3 shows the position of the kidneys, ureters and bladder 
with reference to the structures in the posterior abdomen and in the 
pelvis. From this illustration it can be seen readily how the ureters as 
they cross the pelvic brim are subject to compression by pelvic 
tumors or the pregnant uterus. The close proximity of the ureters to 
the ovarian vessels as they approach the ovaries in the infundibulo- 
pelvic ligaments is also apparent. 

Figure 4 shows the relationships between the uterus and uterine 
vessels on the one hand and the bladder and lower ureters on the 
other. 


111. THE URETHRA 

During recent years it has been the frequent lament of several 
prominent urologists (W. E. Stevens, John R. Caulk, A. I. Folsom, 
and others) that the female urethra is a much neglected organ. It is 
indeed true that in most textbooks and .\vstcms the space allotted to 
diseases of this organ is relatively small as compared with that 
devoted to the male urethra and to other organs of the urinary tract. 
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If one reviews the recent iJrolof»ic iilcralure, however, there are to be 
found quite a large number of contributions dealing with this subject. 
Among these contributions, however, arc found so many and such 



Fig. 4. Siioising the .m.uomical rcl.itions of the bladder and left ureter 
to the cer\i\ uteri and to the uterine \essel!.. (From Kclh. Oper.itite 
Gjnecologj. New York, 1898. D. Appleton &, Co.) 


varied opinions as to what lesions are of most frequent occurrence 
and of chief importance, that confusion soon results unless the reader 
possesses a sound background of personal e.xperience, in the light of 
which he can weigh these conflicting opinions. In the following pages 
devoted to the subject of the female urethra, an attempt will be 
made to review and analyze some of this literature in the light of 
experience derived from the urologic handling of female patients 
exclusively. 

I. Anatomy. The female urethra is a tubular structure, the 
length of which is variously stated by different authors as being from 
2.5 to 4 cm. My own measurements recently made on a series of 
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twenty women have disclosed lengths from 3 to 5.5 cm. with the 
majority being between 4 and 4.5 cm. and the average 4.1 cm. The 
normal adult urethra in most instances is capable of easy dilatation 
to a diameter of 9 or 10 mm., although some are found apparently 
perfectly normal in which dilatation bejmnd 8 or even 7 mm. will 
cause splitting of the mucous membrane of the meatus which is 
usually the narrowest part of the canal. 

The internal or vesical orifice of the urethra lies about 2 to 2.5 
cm. back of the midportion of the symphysis pubis, and from here 
the tube extends downward and curves slightlj^ forward to the 
external meatus which opens in the midst of the vestibule of the 
vagina about 2 cm. posterior to the base of the clitoris. In this posi- 
tion it lies directl}^ anterior to the lower vagina and penetrates the 
urogenital trigone. Its external portion is usually lined b}^ stratified 
squamous epithelium which merges posteriori}^ into the transitional 
type of epithelium, characteristic of the lining of the bladder, ureters 
and renal pelves. The point of ehange between these two types of 
epithelium, however, is variable, in some the transitional epithelium 
extending almost to the meatus. 

The muscular coats are continuous with those of the bladder, and 
consist of an inner and outer longitudinal layer with a circular layer 
between them. The circular layer constitutes the involuntary sphinc- 
ter which according to William T. Kennedy^-^ is most efficient 
around the inner third of the urethra. The voluntary sphincter 
according to the same author is around the middle third and is 
derived from the urogenital trigone. 

The subject of urethral or paraurethral glands is one concerning 
which there is a striking lack of unanimity of opinion. The glands of 
Skene, which are compound racemose glands whose ducts open into 
the floor of the urethra or either side just within the meatus, are 
definite structures the existence of which is not questioned. Hunner®' 
states that there are many glands varying from simple tubular 
recesses or inversion of the mucous membrane above to the more 
comple.x glands of Skene below. FolsonT*® is strongly convinced of 
the presence of glands in the upper urethra and assigns to them an 
important role in chronic nonspecific urethritis. F. P. Johnson^®^ on 
the other hand, who has made careful embryologic studies, finds that 
glands corresponding to that portion of the prostate which lies 
between the vesical orifice and the orifice of the prostatic utricle, 
develop early in the female embryo, but later regress and are repre- 
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sented onl}^ by shallow crypts mostly in the lower urethra in the term 
infant and adult. Cabot and Shoemaker” who have made very 
careful anatomic studies on autopsy material conclude that except 
for Skene’s glands there are no true glands present in the urethra. 
They did, however, describe mucosal crypts, small cj'sts and cell 
nests in the mucosa and submucosa which they believe are derived 
from von Brunn’s cell nests. Contrary to Folsom’s belief they con- 
sidered these of very little clinical significance. 

2. Congenital Anomalies. An abnormal narrowing of the 
urethral meatus in the absence of other evidence of disease is en- 
countered not infrequentl}'. Unless this condition is to be considered 
as a congenital stricture of the meatus, as it is by William E. 
Stevens,^®^’^®^ the general statement that congenital anomalies of the 
female urethra are extremely rare may be accepted without further 
reservation. Aside from the above mentioned narrowing of the 
meatus, hypospadias of var3dng degree is probably the most fre- 
quently occurring type of anomaly. Indeed it is not uncommon to 
find the urethral meatus opening closer to or slightly within the 
vaginal orifice. This t3fpe of deformity usually produces no sjrap- 
toms except perhaps slight spilling of the urine into the vagina result- 
ing in dribbling, and as a rule no treatment is required. In severer 
degrees of h3'pospadias the posterior wall of the urethra ma3' be 
entirel3'' lacking, so that the bladder opens directly into the vagina. 
Such cases require plastic operations designed for the construction of 
an urethra. In cases of adrenal virilism the vagina, which is ver3^ 
small and poorl3^ developed, joins with the urethra i cm. or more 
above the meatus so that there is onl3'^ one orifice for the two canals. 
This might be considered a t3'pe of h3"pospadias, but it usuall3" causes 
no inconvenience so far as the urinary tract is concerned; and in 
view of the generall3^ underdeveloped condition of the vagina the 
defect should probabi3’^ be considered as vaginal rather than urethral. 

Davis^® collected sevent3’^-nine cases of epispadias in the female 
from the literature prior to 1928. The meatus ma3'^ open just above or 
below the clitoris. In severer t3’^pes there is complete absence of the 
anterior urethral wall associated with nonunion of the pubic bones 
and exstrophy of the bladder. Such a condition of course results in 
complete urinar3^ incontinence and can be treated satisfactoril3f onl3" 
b3' diversion of the urinar3'^ stream. 

Cases of complete or incomplete double urethra have been re- 
ported but are extremel3'^ rare, onty four such cases having been 
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collected by Stevensd®^ Unless complicated by some other condition 
there should be no symptoms, as was the case of a patient reported 
by Dannreuther,^*’ who complained of frequency and dysuria which 
were entirely relieved after removal of a caruncle found at one 
meatus of a complete double urethra. 

Absence and atresia of the urethra have been reported but again 
are extremely rare. Stevens’”’ has collected seven such cases from the 
literature. In three of these there was direct communication between 
the bladder and vagina with total incontinence, in three others, 
all newborn infants, there was no outlet for the urine, while the 
seventh case, a woman of forty-two had always urinated through the 
umbilicus. 

Stevens’”’ also has collected from the literature since 1552, 
fourteen cases of obstruction of the female urethra by diaphragms 
or valves. In eleven of these the obstruction was complete. The 
obstruction was at the meatus in ten, near the bladder in three and in 
the middle third in one. Five infants with complete obstruction were 
stillborn, and one died eight days after birth, while four were cured 
by perforation of the obstruction. In three patients with complete 
obstruction the urine escaped through the urachus. 

3. hxjlavnnations. Inflammatory lesions of the urethra occur 
frequently. They may be divided into acute and chronic urethritis 
which are common, and certain rarer conditions such as chancre, 
chancroid, granuloma inguinale and lymphopathca venereum. 

Aculc urethritis in women is due in most instances to gonorrheal 
infection, though occasionally an acute inflammation may result from 
invasion by other cocci or the colon bacillus. Trauma or chemical 
Irritation may predispose to such a nonspecific inflammatory process. 
Stevens’®- states that in the examination of 1,064 "’omen infected 
with gonorrhea, the specific organisms were found in the urethral 
discharge in 32 per cent. The disease in most of these women, how- 
ever, was in a chronic stage. In the author’s experience during the 
acute stages of gonorrheal cervicitis, the organisms can be found in 
urethral smears in practically every case, and not infrequently 
symptoms of burning on urination associated with frequency and 
urgency may appear before there is a profuse vaginal discharge. 
Thick pus can be e.xprcssed from the meatus by massaging the 
urethra through the vagina, and the gonoccocci can be identified in 
smears of this pus, often much more readily than in the cervical dis- 
charge. The slide from the ccr%-ix is more apt to be confusing because 
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or cv'en higher in tlie ahdomen along tin* course of the ureters. Tliis 
tendency for pain resulting from chronic urethritis to he referred to 
other regions has often led to mistakes in diagnosis and uunecessarv 
gynecologic ojrerations or treatment. Terminal hematuria may also 
be present. 
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On examination the urethra will be found to be thickened and 
somewhat tender on vaginal palpation. If the disease has originated 
as a gonorrheal process, there may be evidence of a chronic cervicitis 
and chronic Bartholinadenitis. Skene’s glands will usuall}^ be in- 
volved, and can be felt as pea-sized nodules on each side of and just 
posterior to the urethral meatus. In the chronic cases there may be 
little or no pus which can be expressed from the urethra and it ma}^ 
be quite impossible to identif}^ the specific organisms. In such cases 
one must depend upon a history of an acute infection and the above 
mentioned findings for the etiologic basis of the condition. If there is 
an associated cystitis or pyelitis, the catheterized urine will contain 
pus, but more frequently this is not the case. Stevens,^®- Hunner,®®''^ 
and others have stressed the importance of stricture as an associated 
lesion requiring adequate treatment, but the nature of these stric- 
tures is not the subject of complete agreement among urologists. This 
subject will be discussed more full}^ in later paragraphs. For the 
moment suffice it to say that the urethra usually can be dilated less 
readil}'’ than in the normal state. After dilatation with Hegar 
dilators, a Kelly cystoscope of appropriate size should be introduced 
and gradually withdrawn, observing the lining of the urethra as it 
folds over the end of the instrument. In the normal state the longi- 
tudinal striae of the mucosa will appear as alternate light and deep 
pink rays extending from the center to the peripher}^ of the field. 
When chronic inflammation is present, this appearance is replaced by 
one of difi'use reddening, and the mucous membrane appears rough 
and granular and tends to bleed easily. Some authors, notably 
Folsom, Ormand,^®" Spence,^®®-*®® and Caulk^®’^®’^'* have stressed the 
proliferative tendency of lesions in the posterior urethra, and have 
described in addition to granulations, cystic formations in the 
mucosa and even polypi and papillomas: Folsom in particular and 
also Caulk^®’^®-^'* have emphasized the importance of glands in the 
posterior urethra in the production of this type of lesion, but Cabot 
and Shoemaker, after making very careful anatomic studies, came 
to the conclusion that there are no glands worthy of the name or 
capable of being clinically significant in this region, and Caulk^® him- 
self, in describing the histology of material removed from the vesical 
neck by the cautery punch, mentions no glands. 

The etiolog}' of manj’ cases of nongonorrheal chronic urethritis is 
somewhat obscure. Ormond^®® found the condition at all ages, but 
more common in the middle age of life and in married women. 

1:143 
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Spence^^®'^® has found it frequently in children. Such factors as 
trauma of childbirth, irritation from coitus and masturbation, and 
associated lesions of the genital organs or rectum have all been 
mentioned as etiologic factors. Ormond lists the following condi- 
tions as found in his series: anemia 52.5 per cent, gastrointestinal 
disturbances 48.2 per cent, focal infection 47.3 per cent, pelvic 
abnormalities 43 per cent, constipation 26.8 per cent, low basal 
metabolic rate 27.9 per cent and rectal abnormalities 19.4 per cent. 
He thinks that any of these may act as the etiologic factor in the 
individual case. 

Hunner®^’"'’®^ has emphasized the role of distant foci of infection, 
particularly in tonsils, at the roots of teeth and in paranasal sinuses. 
He believes that in dealing with the obstinate chronic cases which 
resist all the usual methods of treatment, more of them are found to 
belong in the focal infection group than in that due to gonorrhea. 
“These focal infection urethritides are not accompanied by gross 
discharge. They occur in patients of an}- age. The catheterized urine 
is normal unless the patient has sjmchronous inflammation and 
infection in the tract above the urethra. Even in the verj’ chronic 
gonorrheal case the usual methods of treatment soon result satisfac- 
torily, not so in the focal infection case. In these, with or without 
treatment, we may have brief intervals of improvement in symp- 
toms, but a cure is not obtained until the causative focus of Infection 
is removed. In the case of a child, or in an adult, when one can 
exclude gonorrhea as a probable cause, it saves much time, useless 
painful treatment, and expense, if one locates a distant focus of 
infection and has this eradicated. It is one of the miracles of medicine 
to make the correct diagnosis in one of these cases and see the patient 
recover without further resort to urologic therapeutics. The victim 
may have suffered man}^ years of discomfort in the pelvis and lower 
abdomen, and all varieties of bladder symptoms even to spells of 
total incontinence, and she may have had years of painful treatments 
aimed at the local lesions; and then, with the discover}' and eradica- 
tion of the causative focal infection, the symptoms cease within a few 
weeks, and urethroscopy shows that the formerly granular mucosa 
has returned to normal. 

“One learns by experience to suspect a distant focal infection as 
the etiologic factor in any urinar}* tract lesion, whose sj'mptoms 
appear only periodically, the lnter\'als being marked by freedom 
from symptoms.” 

[15I 



EVERETT— UROLOGY IN THE FEMALE 


539 


The treatment of the gonorrheal cases consists first and primarily 
of clearing up of persistent foci such as the cervix, Bartholin’s glands 
and especially Skene’s glands. If gonococci can be found in any of the 
discharges, a course of sulfanilamide therapj^ should be tried, though 
it is well recognized that the drug is much less apt to be effective in 
the chronic than in the acute stages of such an infection. A chroni- 
cally infected cervix should be cauterized or subjected to some such 
procedure as the Sturmdorf operation, and palpable or cystic 
Bartholin’s glands should be removed. The ducts of Skene’s glands 
may be exposed by retraction of the external urethral orifice with 
hairpins, and using a fine hypodermic needle as a cannula, they ma}^ 
be aspirated and instilled with some antiseptic solution as suggested 
by Kelly. The eradication of infection in these foci, however, is 
usually accomplished more quickly and completely by widely incis- 
ing the glands from the vestibular side, and thoroughlj'’ cauterizing 
the lining with pure carbolic acid or silver nitrate, or even with the 
actual cautery or fulgurating electrode. After such foci of infection 
have been eradicated the urethra should be dilated once a week 
attempting to achieve and maintain an eventual dilatation with a 
No. 10 Hegar dilator or larger. After each dilatation the urethral 
mucous membrane should be thoroughly swabbed with silver nitrate 
solution, using at first 3 per cent and gradually increasing to 10 per 
cent. Some authors suggest using solutions as strong as 20 per cent, 
and while these may be more efficient in the nonspecific cases with 
marked granulations and proliferative formations, in our experience 
they are usually not required to effect a cure in the case of gonorrheal 
origin. If the above methods are faithfully empIo3^ed in the gonor- 
rheal cases, a cure is usuall}’’ effected within a few weeks, and failure 
in this usuall}' indicates that the eradication of infection in all nearb}- 
foci has not been satisfactorilj’^ accomplished, or else that the case is 
one of nonspecific origin. 

The treatment of chronic urethritis of nongonorrheal origin fre- 
quentlj- offers a more difficult task than is presented b^'^ the gonor- 
rheal cases. While urethral dilatations and the applications of silver 
nitrate will often given temporary relief, the sjmiptoms are verj^ apt 
to recur when treatment is stopped, unless all contributor^^ factors 
such as distant foci of infection and lesions in the nearb}'^ genital 
organs have been discovered and eliminated. In the cases with 
granulations and polypoid formations such as_^are stressed b}' 
Folsom, Ormond, Spence^®^ and others, stronger silver nitrate, 
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20 per cent solution, or diathernij' fulguration have been found more 
effective. In attacking the problem of those patients whose sj^-mp- 
toms often fail to respond to apparent^ adequate treatment, the 



Fig. 5. The appearance of the vestibule of the vagina and the urethral 
meatus in a postmenopausal patient (a) before and (b) after treat- 
ment with estrogenic vaginal suppositories. The patient complained 
of frequency and dysuria for which no other cause could be found and 
which were relieved by the treatment. 


fact should be kept constantly" in mind that lesions of the urinary 
tract particularly those due to focal infection are often multiple. The 
association of chronic trigonitis with chronic urethritis is widely 
recognized, and Hunner has found “elusive ulcer” and chronic 
ureteritis or ureteral stricture often associated with urethral disease. 
Stevens*®" found that 46 per cent of his patients with urethral stric- 
ture and chronic urethritis also had ureteral stricture. The author has 
long felt and emphasized to students that the persistence of symp- 
toms ordinarily thought of as originating in the bladder or urethra, 
even though the bladder urine may be normal, demands a complete 
investigation of the whole urinary tract. Such investigations will 
often disclose trouble above the bladder which when eliminated will 
result in symptomatic relief where other measures have failed; more 
important still, if such lesions had remained undiscovered and un- 
treated, serious renal damage might have resulted. 

During the past few years there has come under my observation a 
small group of patients presenting severe symptoms but mild signs 
of chronic urethritis, in whom all of the above mentioned etiologic 
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factors could be satisfactorily excluded. These patients have all been 
past the menopause and the onset of symptoms in each had been 
practically coincidental with the menopause. In several of them 
treatment along the lines described above were carried out over 
considerable periods of time without anj^ appreciable permanent 
symptomatic benefit. On examination these patients have all showed 
signs of postmenopausal thinning and atroph}^ of the vaginal mucous 
membrane with splotchy areas of reddening, and this splotchy red- 
dening has extended onto the vestibule and surrounded the urethral 
meatus which has appeared puffj'^ and edematous. The administra- 
tion of local estrogenic therapy in the form of vaginal suppositories 
of amniotin (Squibb) 2000 International Units each, one of which is 
inserted into the vagina nighti}', has usuall}’^ given relief in from 
seven to ten days. Treatment may then be discontinued but must be 
repeated at intervals of six to eight weeks to maintain relief. After 
such a course of therapj^ the reddening is found to have disappeared 
and the vestibular and urethral mucous membrane presents its 
normal healthy appearance. (Fig. 5.) 

Chancre involving the urethra as with most of the female 
genitalia probably occurs much more frequently than it is seen. Be- 
cause of the usual lack of subjective S3'mptoms from this lesion it 
maj^ run its course unobserved. When discovered antisyphilitic 
therapy'’ should be Instituted at once. Chancroid and granuloma 
inguinale are important chiefi}' because of the dense scarring that 
the}’ leave on healing, which ma}”^ result in dense strictures of small 
caliber which require dilatation over a long period of time. Recentl}^ 
it has been found that the healing of chancroidal lesions ma}'^ be 
greatty hastened b}'’ the administration of sulfanilamide or sul- 
fathiazole in about the same manner as the}^ are used for gonorrhea. 

There is a form of l^maphopathea venereum which seems to attack 
primarity the urethra, and which has recently" been thoroughly 
described b}^ Gra}^®^ The process is one of slow ulceration, which ma}’ 
be arrested at an}’ stage with resulting stricture, or may progress to 
complete destruction of the posterior wall of the urethra up to the 
vesical neck, with a result simulating complete hypospadias and 
leading to complete urinary incontinence. (Fig. 6.) Other parts of 
the vagina, the vulva and the rectum are usually also involved. The 
appearance of the lesion is usually sufficient for diagnosis which can 
be confirmed by the specific skin reaction described by Frei.^^ Treat- 
ment during the progressive phase of the disease has been unsatisfac- 
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tor}'^ in the past, but recentl}"^ some benefit has been ascribed to 
treatment with sulfanilamide. Eventually healing takes place spon- 
taneously probably as a result of the acquiring of immunity on the 



Fig. 6 a and 6, two cases with destructive ulcerative lesions of the urethra due to 
lymphopathea venereum. (From Gra>, L. A. Swg., Gynec. c" Obsl., 62: 745, 1936 ) 


part of the patient. Treatment of defects resulting from the process 
require plastic surgical reconstruction of the urethra which will be 
described in connection with the treatment of urinary incontinence 
in general. 

4. Strictwe. That a wide divergence of opinion exists in regard 
to the incidence of stricture of the female urethra maj”^ be surmised 
from the following quotations both taken from “ Practice of Surger}'” 
by Dean Lewis: “Stricture of the female urethra is a verj' rare condi- 
tion and usually occurs at or very near the urinary meatus,” 
TeLinde:”* and “ It is only within a comparativel}’^ recent period that 
urethral strictures have been accorded the recognition the}" deser\"e 
as important etiologic factors in genitourinary tract disturbances in 
women and female children,” Stevens. Such diversity of opinion 
is probably best explained on the basis of difference in conception of 
what really constitutes a stricture. If we limit the term to mean such 
small caliber strictures as frequently occur in the male as a result of 
chronic gonorrhea and paraurethral abscesses and which are suffi- 
ciently tight to result in residual urine or sometimes even complete 
retention, then TeLinde’s statement is undoubtedly true. In a large 
active clinic devoted entirely to females we probably do not see more 
than a half dozen such strictures in the course of a year, and these are 
usually the result of some such lesion as lymphopathea venereum or 
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granulonw inguinale. On the other hand, Hunner, who was for many 
years in charge of this same clinic, has repeatedly emphasized the 
frequency of a diffuse narrowing and infiltration of the urethra in 
association with chronic urethritis, and has emphasized the impor- 
tance of thorough and repeated dilatations as a part of the treatment 
of these patients. Using Hegar dilators usually both for calibration 
and dilatation of the urethra, Hunner and those of us trained under 
him have been more impressed with the frequency of diff use thicken- 
ing and narrowing throughout the entire length of the urethra than 
we have with annular strictures. We have, however, frequently noted 
as has been emphasized by Stevens that, even in such diffusely 
infiltrated urethras, the region of the meatus seems to be the 
narrowest and most difficult to dilate, while in other patients a 
definite increase in resistance will be noted just before the dilator 
passes through the internal sphincter to enter the bladder. At times 
there is evidence of multiple areas of annular narrowing. 

Most of the authors mentioned above as contributing to the sub- 
ject of chronic urethritis, Folsom,’’® Ormond,’®® Spence,’®® Cote and 
Smith,®® Hunner,®®’"" and Stevens, have emphasized the 
importance of thorough and repeated dilatations of the urethra as a 
part of the routine treatment. Using olive tipped bougies to detect 
and locate strictures, in a number of contributions William E. 
Stevens’®’"’®’ has emphasized their frequency' and stressed their 
importance, not only as a contributing factor in chronic urethritis, 
but in other conditions of the urinarj' tract as well. He found 328 
urethral lesions in 425 patients’®’ with urinar^’^ disturbances, and 458 
strictures in 1,227 patients e.xamined.’®’ In 85.6 per cent of these the 
stricture was at the e.xternal meatus and he believes that many of 
these may have been congenital, but that strictures in the canal and 
at or near the internal urethral orifice are nearly alwa3's acquired. He 
found the average size of the urethra in 1 18 adult women who had 
never suffered from urinary’ s^miptoms to be 26 French, while the 
average size in 174 strictures was 21.45 French. In another article’®® 
he states that acquired strictures of inflammatory origin are most 
often due to gonorrhea or ulceration and usualR- occur at or just 
within the urinary* meatus, while strictures due to trauma are found 
both at the meatus and in the lumen of the canal and are usually the 
result of childbirth or operative procedures. 

The symptoms of stricture as observed b}- Stevens’®®-’®’ in order 
of their frequenej^ of occurrence are frequency’ of urination, pain 



544 


EVERETT— UROLOGY IN THE FEMALE 


which may be referred to the urethra, bladder, sacral, inguinal, or 
one or both lumbar regions, burning or smarting, urgency, difficultj', 
partial incontinence and dribbling. Residual urine, he states, is 
seldom found except in the presence of very tight strictures. Con- 
genital strictures he believes are frequently the cause of enuresis in 
children, and are a frequent etiologic factor in the c^'stitis and 
pyelitis occurring in female infants and children. He also believes 
that tight strictures, like diaphragms or valves, are responsible for 
some of the cases of advanced hydroureters and hydronephrosis with 
destruction of the kidneys in infants born dead or dying shortly after 
birth. 

The urine will be sterile and free from pus unless there is an asso- 
ciated urethritis, trigonitis, cystitis or pyelitis as is frequently the 
case. The strictures at times may be seen through the cj’stoscope but 
are best diagnosed by the olive tipped bougie as recommended by 
Stevens, or by graded Hegar dilators. 

The strictures of larger caliber are usually satisfactorily treated 
by gradual and repeated dilatations with Hegar dilators. Sufficient 
anesthesia for this procedure can usuallj' be achieved by the instilla- 
tion into the urethral canal of a few cubic centimeters of a i to 500 
solution of nupercaine (Ciba). Occasionally meatotomy or incision 
of the stricture may be necessary. When such a procedure is to be 
done, or when strictures of very small caliber are to be dilated for the 
fitst time, a general anesthetic is usually necessary. 

Caulk*' in 1921 reported a case of stricture in the region of the 
vesical sphincter which failed to respond to dilatations but was 
successfully cured by treatment with the cautery punch. Such cases 
must be rare indeed as by 1937 Caulk,** who had particularly empha- 
sized them, had only encountered fifteen such cases in adult women 
and SLx in female children. In the fifteen adults twelve of the obstruc- 
tions were due to inflammatory contractures and one to a papilloma. 
The symptoms were much the same as for other strictures with the 
addition of residual urine from 30 to 1000 cc. in twelve patients, 
overflow incontinence in four, and regurgitant renal colic in six. 
Eleven of the patients had pyelonephritis and the ureterovesical 
valves were incompetent in six. Ten were treated by the cautery- 
punch taking one to four bites, with satisfactory results. Histologic 
examination of the tissue*^ showed hypertrophy of connective tissue 
and smooth muscle in six, and epithelial hyperplasia in four. The 
production of a vesicovaginal fistula is mentioned as a possible 
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danger, but did not occur in Caulk’s series, and no case is reported b}' 
him as having urethral incontinence as a result of treatment. Caulk 
mentioned reports of similar cases by Haufbauer, Nesbit, and Fite, 
and Thompson""- has recentlj^ reported twenty-four cases from the 
Mayo clinic all of whom suft'ered from complete retention. The 
transurethral operation did result in stress incontinence in one of 
these. We have observed onlj' one such case in our clinic. This was a 
patient of Dr. Hunner’s in whom the contracture followed a post- 
operative infection in the space of Retzius. Transurethral operation 
relieved the retention but resulted in incontinence. 

In a large and active clinic devoted exclusively to the handling of 
urologic conditions in women, the failure during man}- years to 
encounter other than this one patient whose urethral obstructions 
could not be satisfactorily relieved by repeated dilatations, empha- 
sizes strikingly the rarity of the necessity for such procedures as the 
use of the cautery punch upon the vesical neck. Although no com- 
plications such as urethral incontinence or vesico-urethrovaginal 
fistulae followed this procedure in the skilled hands of Caulk, the 
potentialities of such complications are great, and although we have 
not seen patients in whom we deemed the cautery punch operation 
necessary, we have seen some with incontinence following its use 
elsewhere. We, therefore, believe that it should be strongly empha- 
sized that this method of treatment of urethral obstructions in the 
female should be resorted to only after all other methods have failed. 

5. Suburethral Abscess and Diverlicuhnn. These conditions, 
while generall}- considered to occur but rarely, have been the sub- 
jects of numerous reports and are believed by some authors to occur 
considerably more frequently than they are observed. The diver- 
ticula at least because of their tendency to periodic emptying may 
readily be missed by an e.\aminer. Cullen-^ in reporting a case in 1894 
collected thirty-seven others from the literature, and Schmitz*'" in 
1939 found one hundred cases in the literature and had observed 
eight cases in ten years on his own service. The cases reported are for 
the most part diverticula, and acute abscesses are but seldom men- 
tioned. Two patients with acute abscesses, however, were recently 
admitted to the gynecologic service of the Johns Hopkins Hospital 
within a period of two weeks. In one in which the abscess was quite 
large Involving the whole of the urethrovaginal and \esicovaginal 
septum (Fig. 7) no communication could be demonstrated between 
the abscess cavity and the urethra. In the other with a smaller 
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abscess such a communication was present and pus could be ex- 
pressed from the urethra. Both patients presented the same s^'mp- 
toms of graduall}' increasing difficult}' in voiding over a period of two 



b 


Fig. 7. a, direct vie\\ of a large suburethral abscess with the patient in the 
lithotomy position, b, schematic drawing of a medium longitudinal section 
through the same abscess. 

weeks, culminating finally in acute retention of urine. Fever and 
leucocytosis were present in both, though these were of greater 
degree in the patient with the larger abscess without urethral com- 
munication. Both abscesses were incised and drained through the 
anterior vaginal wall, and anaerobic streptococci were grown from 
the pus obtained in each instance. An inlying catheter was left in the 
bladder for forty-eight hours in each case, and both patients voided 
normally after removal of the catheter. Healing was satisfactor}'' in 
both, and on subsequent examination no urethrovaginal fistula had 
occurred in either. Although the development of such a fistula might 
readily occur in those cases with a communication between the 
abscess cavity and the urethra, incision and drainage is the only 
satisfactory method of treatment for a true abscess. If such a fistula 
should occur, closure may be attempted later. 

Many theories have been advanced as to the etiology of urethral 
diverticula. Cysts may arise from congenital rests in the urethro- 
vaginal septum such as Gartner’s duct or occluded paraurethral 
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glands. Clark M. Johnsond''^ who reported a suburethral eyst, which 
did not communicate with the urethral lumen, occurring in a new- 
born infant, believes that such C 3 '^sts maj'^ occur frequent!}^ and 
become converted into diverticula b}’^ rupturing into the urethra. 
J. Craig NeeP®“ reported a case which he believed to be congenital in 
origin, because of the absence of urinar^^ infection, the insidious onset 
of sjnnptoms without pain or tenderness, and the unusuall}’^ large 
communication with the urethra which extended upward to involve 
the region of the internal sphincter and vesical orifice. The consensus 
of opinion among most of those who have contributed to the subject, 
however, is that in most Instances urethral diverticula are acquired 
rather than congenital. Some authors make a distinction between 
true diverticula in which all coats of the urethra can be identified in 
the wall of the diverticulum, and false diverticula or urinarj^ pockets 
in which these structures cannot be found. Such a distinction, it 
would seem, is of little practical importance. 

Schmitz*'^ mentions struetural weakness, trauma usuall}^ from 
labor, and infection as the most common etlologlc factors in acquired 
diverticula. The formation of a diverticulum to accommodate a stone 
lodged in the urethra behind a stricture was mentioned by Cullen^' 
and in 1934 Shivers and Coonej^’®'’ who reported such a case, were 
able to find reports of twenty-two others. A more recent review b}^ 
Gaston and FerruccF® has brought the total number of such cases 
reported up to thirty-four. 

The SAmiptoms are usuall}' pain in the region of the urethra and 
vagina which is accentuated in the sitting position and particularly^ 
during coitus. A tender mass may^ be observed and felt protruding 
from the vaginal orifice. There is usually^ a history of intermittent 
discharge of cloudy^ or purulent urine from the urethra, which is 
followed temporarily' by' relief of sy'mptoms. The urine is often 
infected in which case frequency', urgency' and pain on urination will 
be present. 

Examination reveals a fluctuating, somewhat tender mass in the 
urethrovaginal septum, compression of which results in the discharge 
of cloudy' urine from the urethral meatus. If multiple calculi are 
present crepitus can be elicited. The opening in the floor of the 
urethra can be demonstrated through a Kelly speculum, and an 
opaque solution may' be injected through this opening into the sac 
for the purpose of obtaining a roentgenogram, though such a proce- 
dure is not necessary' for diagnosis. 
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The treatment should consist of excision of the sac through a 
vaginal incision with careful closure of the urethral opening and 
reconstruction of the structures beneath the urethra. Shivers and 




, JIG. 5-CASZ 1. 

C 

Fig. 8. Illustrating a case with calculi in suburethral diverticulum. 

Fig. I, a, Case i. Glass catheter in bladder. Alottled dense shadow 
below sjunphysis showing calculi in sac of diverticulum. Fig. 2, b. 

Case I . Cystogram « ith 200 cc. Three per cent Nal ; catheter removed, 
mottled character of shadow of multiple calculi rather more distinct. 

Fig- 3. c. Case i. Photograph of half of sac wall after shrinking by the 
fixative. Seventeen calculi. (Figure and legends from Hunner, G. L. 

UtoI. cr Cut. Ret'., 42: 336, 1938.) 

Cooney^®^ employed a preliminary suprapubic cjistotomy to divert 
the urine from the urethra, but such a procedure has not been found 
necessar}’^ b}^ most surgeons. Furniss^® feels that success is more apt 
to result if the sac is merely excised, the neck fulgurated, and the 
cavity packed at first, and the reconstruction procedures carried out 
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at a later date. In general, however, except in the presence of an 
unusual amount of inflanimator}’^ reaction in the tissues, such a two- 
stage procedure would not seem necessary. Hunner®® who has 
recentl}' reported three cases with calculi, has described the technic 
of the usually most satisfactory treatment so well that some direct 
quotations may be used: 

“The treatment is practically the same whether a stone is present 
or not.” If the urethra is strictured it should be dilated first and this 
“had better be done repeatedly in slow stages over a sufficient period 
of time to avoid open rupture of the tissues and bleeding. Severe 
trauma at the time of operation is likel}'^ to result in more scar-tissue 
and backpressure of the urine on the site of the mucosa repair where 
the sac is cut from the urethral wall.” The operation is best done 
with a Hegar dilator or sound, as large as the urethra will accom- 
modate comfortably, constantly in the canal. The anterior vaginal 
wall is then incised in the midline and the sac carefull}’- dissected out 
and severed from its attachment to the urethra. The defect in the 
urethral mucosa is closed with a purse-string suture of fine forty-daj^ 
chromic catgut. The suburethral tissues are brought together with 
interrupted sutures of fine chromic catgut and if there has been 
incontinence or other evidence of sphincter weakness, the urethral 
sphincter and tissues beneath the vesical neck should be plicated 
with mattress sutures of silk according to the Kelly technic. Hunner 
suggests that the redundant vaginal mucosa be trimmed away from 
only one side, so that the flap from the opposite side may be brought 
across the midline and sutured with silk or fine silver wire. In this 
way one can avoid having the line of suture of the vaginal mucosa 
lying directly over those in the deeper tissues. The vagina should be 
packed with gauze for forty-eight hours to obliterate dead space, and 
a rubber catheter should be left in the bladder for three or four da^^s. 
The patient may be up on the fifth or sixth da}- but the vaginal 
sutures should not be removed until the tenth da3% 

6. Prolapse. The term prolapse is used at times to refer to a 
sagging of the entire urethra toward the vagina and its outlet as a 
result of weakening of the supporting tissues in the anterior vaginal 
wall. Such a condition is in reality an urethrocele, and confusion will 
be avoided by limiting the term prolapse to an eversion of the 
mucous membrane of the urethra through the meatus. This condition 
appears as a red congested tumor-like mass protruding between the 
labia minora, which mav vary from i to 4 or 5 cm. in diameter. The 
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mass exudes a serosanguinous fluid and not infrequently thrombosis 
may occur with resulting gangrene, in which event the tumefaction 
assumes a dark purplish color. 



Fie;, o. Pri'iI.Tp'rc of urethra. The s.igittal scetton shotvs 
dilated tliromboscd blood vessels wittch impart a dark 
red color to tiie stranRuIated mucosa. (From Kelly and 
Bvirnam. Diseases of the Kidneys, Ureters, and Bladder. 

New York, 1921. D. Appleton & Co.) 

The condition is rare and is apt to occur most often in childhood 
or advanced old age, although cases have been reported in patients 
in the middle period of life. Kccfc'”^ found 60 per cent in children 
under fifteen years of age, and 28 per cent in women over forty years, 
with only 12 per cent between the ages of fifteen and forty. 

Tiic onset of the condition may be gradual or sudden. The chief 
predisposing cause is generally considered to be a weakness of the 
urethral wail wiiich may be congenital, the result of trauma such ns 
may be su.stained during delivery, or the result of general weakness 
and debility. .As precipitating causes such factors as cough, straining 
at stool, vesical tenesmus, bladder calculi, and parturition have all 
been mentioned. Clnitc''^ has reported three cases with moderate 
de;. tree'' of prolapse all of which had been treated as caruncles. When 
the symptoms were not relieved, further investigation disclosed the 
{irc'-ence of a bladder tumor in each case. Such a possibility should 
certainly not he o\erlooked in searching for the cause of prolapse. 
Keele’ ‘ belies es that a neuromuscular disturbance resulting in too 
fore efu! .'icti\ it\ of the detruvor urinae muscle mav be an important 
factor. 

The symptom^ ma\ be relati\el\ siioht and consist merely of the 
prt‘'-ente of the tumefaction with its •'crosanguinous discharge, or 
tluTc may be trefuient'. and burning on urination, or even dilliculty 
in onling with. ‘.c*. ere ec'-it.-il lenesrmis. 
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Various treatments have been recommended, but in general non- 
surgical methods such as the application of astringent compresses 
have met with little success. Of the surgical procedures used that 
recommended by Kelly and Burnam^^^ has probably been employed 
most often as it is applicable to both children and adults, and despite 
the fact that it has not met with the approval of some (Keefe, 
Livermore^®®) it has generally been reported as giving highly satis- 
factory results. In this procedure the base of the tumor is first 
transfixed with a suture to prevent retraction of the mucous mem- 
brane. The tumefaction is then excised and the margins of the 
urethral mucosa are sutured to the vestibular mucosa in a manner 
similar to the Whitehead operation for hemorrhoids. Emmet’s 
“button hole” operation consists of a small incision through the 
anterior vaginal wall down to the urethral mucosa through which the 
mucosa is drawn thus retracting the prolapse. The redundant 
mucosa is remo^'•ed and the defect closed after which the vaginal 
incision is closed. Keefe*®® recommended a reduction of the prolapse 
after which the urethral wall throughout its whole length was tight- 
ened by sutures through a vaginal incision. Both of these procedures 
are onij'- applicable to adults. Hepburn®®’®* has used successfully a 
suprapubic approach through which the vesical neck is freed and 
lifted upward until the prolapse is seen to disappear. The bladder 
neck is then sutured to the periosteum of the pubic arch. Liver- 
more*®®' *'’® has been successful with mere fulguration as he says “at 
four points of the compass.” Such a procedure should be most useful 
in the ver}^ elderly patient who is hardly a good risk for more 
extensive procedures. Before this is done, however, at least a small 
piece of the prolapsed tissue should be excised for microscopic stud}’ 
in order surely to differentiate it from carcinoma. TeLinde (personal 
communication) has successfully fulgurated the whole mass, but in 
most cases the procedure recommended by Livermore is probabl}^ 
adequate and less apt to result in a stricture of the urethral meatus. 

7. Neoplasms. Except for caruncles true new growths of the 
female urethra occur very rarel3^ In a series of thirty-five patients 
reported with what the}’^ termed proliferative lesions, Walther and 
Willoughby®*® in 1935, included three cases of cysts of the para- 
urethral glands, and one of prolapse of the urethral mucosa. These of 
course should not be considered as new growths. Of the new growths 
there were four papillomas and the remaining cases were either 
caruncles or carcinomas. In their series in only fifteen was a path- 
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ologic examination made of the lesion. Of these fifteen one showed 
definite carcinoma, while a suggestive carcinomatous or “precancer- 
ous” lesion was found in five others. In three of these the suggestive 



Fig. I o. Appearance after cir- 
cular amputation of pro- 
lapsed and hypertrophied 
urethral mucous mem- 
brane. The wound is closed 
from side to side, above and 
below with interrupted fine 
catgut sutures. The remain- 
ing central portion is united 
to the urethral mucosa on 
the two sides. (From Kelly 
and Burnam. Diseases of 
the Kidneys, Ureters, and 
Bladder. New York, 1922, 

D, Appleton & Co.) 

malignant changes had occurred associated with an old chronic 
inflammation, while in two others they were found in caruncles. 
These findings led the authors to the following conclusion sufficiently 
important to be worthy of direct quotation: 

“The many reports received in personal communications from 
leading urological clinics throughout the country, as well as a study 
of the series herewith reported, reveal the fact that many of the 
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proliferative lesions of the female urethra removed and studied 
microscopically show either malignant or premalignant changes. A 
warning, therefore, should be sounded against the removal of such 



Fig. It. Mucous polypi of urethra and sphincter 
region of tlie bladder. The smaller drawings, 

(n) and ( 6 ), show the polypi as seen through a 
Kelly cystoscopc. (From Kelly and Burnam. 

Diseases of the Kidneys, Ureters, and Bladder. 

New ^’ork, 1022. D. Appleton & Co.) 

lesions by the haphazard methods often employed (actual cautery, 
and so on), without submitting biops}' specimens to the pathologist 
in every instance. It is only by routine studies that the actual 
Incidence of urethral carcinoma in women can be determined.” 

These authors do not state the location in the urethra of the 
papillomas but Folsom'’® and othei's have described such lesions 
occurring in the posterior urethra near the sphincter on the basis of a 
chronic urethritis, and Kelly and Biumam’-’ illustrate probably the 
same lesion under the name mucous polypi. (Fig. ir.) Such lesions 
after the removal of adequate biopsy specimens may be further 
destroyed by thorough fulguration. Fibromas and sarcomas of the 
urethra do occur but have been reported but rarel^^ Kelly and 
Burnam^-^ cite in brief detail seven cases of myomas or fibromas 
collected from the literature and mention twenty-seven others col- 
lected by Lonnberg. The same authors cite fourteen cases of sarcoma 
as having been collected by Ehrendorfer, and twenty-two of 149 
cases of malignant tumor collected by Menville and Counseller’®^ in 
1935, were of this varietv. 
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Caruncle. These tumors occur frequently and appear as small 
brilliant red, soft masses attached to the mucous membrane of the 
posterior aspect of the urethral meatus. Thej’^ are usually only a few 
millimeters in diameter but maj'^ be considerably larger. They maj’^ be 
sessile or attached by a pedicle. Occasional!}' the}' may be multiple 
and spring from the entire circumference of the external orifice. 

Microscopically they may appear as polypi with a loose fibrous 
stroma containing many thin-walled blood vessels and usually 
infiltrated with inflammatory cells, round cells and polymorpho- 
nuclear leucocytes. The vascularity is so marked in some that they 
have been considered as angiomas. The surface is covered by strati- 
fied squamous epithelium or by transitional epithelium in about 
equal proportions of the cases (Olcott*''^), and occasionally both 
types of epithelium may be found in the same specimen. The epi- 
thelium often tends to dip down into the stroma forming crypts, 
with resulting patterns which on cursory examination might suggest 
carcinoma. More careful examination, however, usually shows a uni- 
formity of cell structure and lack of nuclear activity which leaves 
little doubt of their benign nature. At times the structure is typically 
papillomatous. 

These tumors may be entirely insensitive and produce no symp- 
toms. On the other hand many of them are exquisitely sensitive, and 
when this is the case the patients suffer severely from urethral pain; 
and although frequency, urgency and dysuria are present as a rule, 
the pain on voiding may be so great that the patients may voluntar- 
ily refrain from doing so to the point of overdistending the bladder. 
The symptoms from these apparently insignificant tumors may be so 
distressing as to shatter the nerves of the patient completely. 

Various technics have been suggested for treatment including 
incision and suture, destruction with chemicals or the actual cautery 
and fulguration. In general there are three important principles that 
should be observed and provided this is done the actual technic is not 
important: These principles are first that a sufficient amount of the 
tumor be removed and preser\'ed for microscopic study, secondly, 
that the mucous membrane at the base must be completely removed 
or destroyed to prevent recurrence, and thirdly that the removal or 
destruction must be done in such a way as to avoid scarring sufficient 
to produce a stricture of the meatus. We have found excision of the 
tumor with fulguration of the base a simple and satisfactory proce- 
dure, which usually can be carried out under local anesthesia, except 
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in those patients rendered highly nervous by the extreme sensitive- 
ness of the lesion. The patient should be warned of the great tendenc}^ 
to recurrence and advised to seek prompt treatment and not to worry 
about cancer. 







Fig. 12. External genitalia of a girl aged ten, 
showing a bulging prominence to the right of 
the vaginal orifice. This prominence marked 
the site of the orifice of an ectopic ureter, and 
a steady dripping of urine occurred from this 
region. (From Everett, H. S. South. M. J., 

31: 843, 1938.) 

Carcinoma. Carcinoma of the female urethra, while rare, occurs 
more frequently than any other trul}'^ neoplastic lesion except 
caruncle. Menville and Counseller^^'* in reporting a case in 1935 found 
149 other cases of authentic malignant neoplasms in the literature, 
of which twenty-two were sarcoma and the rest carcinoma. In a more 
recent study Sala and Levine*'"* found 262 reported cases. Olcott*®** in 
reviewing the cases of caruncle in the records of the New York 
Hospital could find no case of carcinoma, and in 1923 Shaw*®® was 
able to find only twelve cases reported in the British literature. 
Whitehouse,-*® who was later quoted by Watson®*® divided the 
tumors into vulvo-urethral and urethral types, and of the fort3"-three 
authenticated cases which he (Whitehouse) was able to collect, thirty- 
two were of the former variety. This fact ma}'^ in part account for the 
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infrequency of reports, since in the advanced stages of the vulvo- 
urethral variety it is impossible to determine whether the tumor was 
primariljr vulval or urethral in origin. The cases collected by White- 
house ranged from twentj'-six to si.xtj’^-nine years of age with an 
average of fifty-four, and in Crossen’s,-^ twenty-five collected cases 
the youngest was twent3'’-eight and the oldest seventj'. 

Although, as is alwa3's true of neoplastic diseases, nothing 
definite can be said as to etiologj', the frequenc}- with which carci- 
nomas have been preceded bj”^ caruncles, or chronic inflammator}^ 
lesions has been stressed bj’ a number of writers, notably Pugh,*'® 
Watson®*® and Crossen.®® This fact tends to enhance the value of the 
quotation cited above from the article of Walther and Willoughbj'^®** 
as to the importance of biopsj' in proliferative lesions. 

The majority of the tumors histologically' are found to be 
squamous cell epitheliomas, although some adenocarcinomas, prob- 
ably arising from paraurethral glands have been reported. Of the 
cases collected by' Whitehouse®*® twenty'-seven were of the former and 
fourteen of the latter varieties. The case reported by Menville and 
Counseller*®* was described as a mucoid carcinoma. Whitehouse®*® 
divided the ^ml^m-urethral tumors into three groups according to 
gross characteristics, namely, papillomatous resembling caruncles, 
ulcerating lesions at the meatus, and slow growing, nonulcerated, 
indurated lesions encircling the meatus. The true urethral growths he 
divided into two groups: elongated ulcerating growths involving the 
floor of the urethra, and periurethral infiltrating growths which tend 
to occlude the canal. Metastases from the vulvo-urethral variety 
tend to occur first in the inguinal lyraph nodes, while those from the 
urethral variety' reach the deep pelvic nodes first. A case has been 
reported by E. C. Shaw*®® in which the tumor surrounded the urethra 
but did not involve the mucosa. The primary' tumor disappeared 
following irradiation, but two years later the patient died from 
bilateral ureteral occlusion due to metastases in ly'mph nodes quite 
high along the ureters. 

The symptoms are usually' pain in the region of the urethra with 
frequency, urgency and difficulty in voiding. Complete retention of 
urine may occur in the more advanced cases. There is often a bloody 
discharge and the urine contains blood. 

The prognosis is generally stated to be poor although of the 
twenty-five cases collected by Crossen,®® eleven had survived for 
more than two years. W. F. Shaw*®® has called attention to the fact 
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that most cases have been reported before enough time had elapsed 
after treatment to permit of satisfactory evaluation as to results. 
Four methods of treatment have been advocated as follows: (i) 



b 


Fig. 13. Intravenous pyclogriuns of the same patient illustrated in Figure 12, (a) 
before and (6) eight months after abdominal ligation and partial resection of the 
aberrant ureter. In (a) the normallj- placed right ureter draining the lower seg- 
ment of a double pelvis had been catheterized, and the catheter plugged to pre- 
vent the escape of the opaque solution. (From Everett, H. S. South. M. J., 31: 
S43, 1938.) 

Radical excision of the urethra and surrounding tissues including a 
portion of the bladder neck. The defect in the bladder is closed and 
drainage instituted through a vaginal or suprapubic cystotomj^ 
wound. (2) Less radical excision leaving the vesical neck and sphinc- 
ter region. This procedure was used successfully in two cases by 
Crossen-^ who first diverted the urine through a vaginal cystotom3^ 
He took particular pains to tighten the tissues around the vesical 
neck by three purse-string sutures and then covered the raw areas by 
transplanted flaps of vaginal mucous membrane. His efforts were 
rewarded by complete urinary control. (3) Excision or high frequency 
loop extirpation of the tumor followed by radium and roentgen 
therapy as advocated by Walther and Willoughby.-^- (4) Radium 
and roentgen therapy alone. 

In the cases treated surgically the inguinal lymph nodes should 
also be removed. The decision as to methods of treatment must be 
decided on the individual merits of each case, but it would seem that 
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in cases sufTiciently advanced to require the more radical type of 
operation, irradiation would be preferable to the mutilation and 
permanent incontinence necessarily resulting from such a procedure. 
Although no suggestion of it has been found in the literature, it 
would seem that in those cases in which irreparable defects and 
and incontinence result from operation, it might be worth while to 
divert the urine by transplantation of the ureters into the bowel. 

IV. INCONTINENCE OF URINE 

Incontinence, or the inability to control the outflow of urine, may 
vary in degree from an occasional slight involuntary escape of a few 
drops to the complete and continuous uncontrolled how of the entire 
urinary output. While in its lesser degrees this symptom may cause 
merely a slight annoyance to the patient, those suffering from the 
severer degrees of incontinence, because of the constant wetting of 
the clothing and the attending foul uriniferous odor, in the words of 
Kelly and Burnam^-^ “commonly live a recluse life, rarely seeing 
anyone outside of the immediate tolerant family.” Because of the 
variety of causes of this condition in the female and the challenge 
which the difficulties of its correction often present, it is a subject 
which has engaged the attention of skilled gynecologists and urolo- 
gists since the epoch making work of Marion Sims^®® on the cure of 
vesicovaginal fistula. 

The causes of incontinence which occur in the female may be 
listed as follows: 

I. Congenital defects of the urinar}’- S3^stem: 

a. Hypospadias. 

b. Epispadias. 

c. Exstroph}'^ of the bladder. 


Fig. 14. Method of reconstruction of the urethra as described and used independently by 
G. G. Ward, J. A. McGIinn and S. H. Geist. (a), shows the searred site of the previous 
urethra and the fistulous opening. The dashed lines .above the opening illustrate the 
position of the openings of the tunnel. Dashed line below the fistula is outlining the 
mucosal flap for tube. (6), the tunnel completed, the flap mobilized, the new urethral 
tube in the process of completion. Note the thickness of the flap in the proximity of 
the new urethrovesical junction, (c), the new urethral tube drawn through the tunnel 
by means of traction sutures. The catheter which is passed through the new urethral 
tube into the bladder also drawn through the tunnel, (d), the complete operation, 
the new urethral tube anchored at the upper margin of the tunnel. The vaginal mucosa 
sutured covering the denuded area and bulbous end of the urethra. The eatheter in 
place. (Figures and legends from Geist, S. H. Am. J. Obst. b” Qmec., 39: 843, 1940.) 

1361 




56o EVERETT— urology IN THE FEMALE 

cl. Anomalous ectopic opening of an ureter outside of the 
bladder. 

II. Defects of the urinary system resulting from trauma or disease: 

a. Weakening or relaxation of the urethral sphincter mechanism. 

b. Destruction of the urethra, partial or complete. 

c. Urethral, vesical and ureteral fislulae. 

in. Lesions of the nervous system involving the nerve control of 

micturition : 

a. Congenital lesions such as spina bifida occulta. 

b. Acquired lesions such as tabes dorsalis, multiple sclerosis, 
spinal cord tumors, transverse myelitis, Pott’s disease and 
traumatic injury of the spinal cord. 

I. Congenital Dejects. The congenital defects of hypospadias 
and epispadias as mentioned in a preceding section arc extremely 
rare. As these conditions may be closely simulated by defects result- 
ing from trauma or disease, their surgical correction will be discussed 
later in connection with the correction of such acquired defects. 
Exstrophy of the bladder, a most distressing condition, is fortunately 
also rare. Although attempts have been made from time to time to 
correct such defects by plastic procedures, complete failure has usu- 
ally been the reward, and it is now generally accepted that the only 
satisfactory treatment is diversion of the urinary stream by trans- 
planting the ureters to the bowel, after which the exposed open 
bladder should be excised. 

In 1938, the author^® reported three cases of ectopic ureteral 
orifice and reviewed the literature up to that date. This review 
revealed that about 200 such cases had been reported, about two- 
thirds of which were in females. Kilbane,’®’ in 1926, reviewed 100 
cases, of which sixty-five were in females and thirty-five in males. 
Thom,-®^ in a collected series of 185 cases, found 122 females and 
sixty-three males, and Sargent,*'® whose series is the same as Thom’s, 
with one case of his own added, found 123 females and sixty-three 
males. Furthermore, the diagnosis is made clinically much more 
frequently in females. In Kilbane’s series the diagnosis was made 
clinically in fifty-seven of the sixty-five females and in only two of 
the thirtj^-five males, thirty-three males and nine females having 
been diagnosed at autopsj^ examination. In Sargent’s series ninet}'- 
four of the 123 females were diagnosed clinically and onlj' six of 
the si-vty-three males. The others were diagnosed at autopsy 
examination. 

il 37 l 



EVERETT— UROLOGY IN THE FE^IALE 


561 




Fig. 15. Dr. George Gray Ward’s more recent modification of the operation for recon- 
struction of the urethra, (o), the dotted line shows the site of the destroyed urethra 
with the external meatus intact and a vesicovaginal fistula at the neck of the bladder. 
As suggested by Farrar the quadrangular flap dissected from the anterior vaginal wall 
and sutures passed to convert it into a tube. Note the upper margins of the flap end 
above tiic fistula, (h), a catheter is passed through the tube and into the bladder and 
the new canal is laid in a deep “U” shaped excavation that has been made at the site 
of the original urethra. See insert .a., (c), the end of the canal sutured to the external 
meatus, and the margins of the excavation brought together with sutures over the new 
urethra. A mattress stitch (Kelly) is placed at the neck of the bladder. Insert a shows 
the mattress suture tied, and the sutures placed to close the vaginal denudation. 
(Figures and legends from Ward, G. G. Sing., Gimec. O' Obst., 58: 67, T934.) 





EVERETT— UROLOGY IN THE FEMALE 


562 

The failure to make a clinical diagnosis in the male, according to 
Sargent,’"’ is due to the fact that the aberrant opening which may be 
situated in the prostatic urethra, ejaculatory duct, seminal vesicle, or 
vas deferens, is aiwa^’S within the external urethral sphincter so that 
urinary leakage is not a symptom. In the female, on the other hand, 
the misplaced orifice may occur within the urethra, in the vestibule, 
or within the vagina or uterus, and urinary incontinence is nearly 
always a symptom leading to search for and discovery of the 
anomaly. In an occasional case, where the ureter which opens into 
the urethra is subject to pressure from the urethral sphincter, incon- 
tinence may not occur. Such a case has been reported by Davis^- who 
collected five other similar ones. The incontinence which is usually 
present in the female is of a peculiar type in that there is a constant 
leakage of urine but at the same time normal periodic voiding. This 
symptom is practically pathognomonic of such an anomaly and 
attention to this point on the part of pediatricians should lead to 
earlier diagnosis of the condition than has generally been the case in 
the past. The frequent association of serious lesions of the upper tract 
with these anomalies suggests that early diagnosis and treatment 
may be of considerable importance. 

Treatment in the past has consisted of nephrectomy, hemi- 
nephrectomy, ligation of the ureter either abdominally or vaginally, 
or some type of implantation of the ureter into the bladder, and in 
two cases anastomoses were performed successfully between the two 
pelves. According to statistics collected by Sargent,’"^ nephrectomy 
and heminephrectomy have met with success in all cases in which 
the}' have been used, the former in twenty-two cases, the latter in 
sixteen. When the normally drained segment of the kidney is normal 
or nearly normal, nephrectomy seems too radical, for the presence of 
a stricture or its later development in the remaining ureter, or injury 
of any sort to the remaining kidney or ureter may jeopardize the life 
of the patient. The various types of operation for transplantation of 
the aberrant ureter into the bladder were successful in thirty out of 
forty-six cases. The greatest incidence of failure was in those cases in 
which the transplantation was done through a vaginal approach, 
eight failures out of twenty-six cases. Some type of transplantation 
is justifiable and even strongly indicated where the aberrant ureter is 
the only one draining a well functioning kidney; but when, as is 
usually the case, the aberrant ureter is the one draining the upper 
pelvis of a double kidney, the function of the segment drained by it is 
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usually insufficient to warrant any great effort to save it. When this 
is considered together with the fact that transplantation often leads 
to an intractable cystitis in a previousl}^ normal bladder, these types 
of operation seem contraindicated in most cases. 



Fig. i6. Sagittal view illustrating examination of a vesico- 
vaginal fistula tlirough a Kell}' cystoscope. The small 
diagram to the right shows the speculum view of this 
fistula with the surrounding bladder mucosa. (From 
Kelly and Burnam. Diseases of the Kidneys, Ureters, 
and Bladder. New York, 1922. D. Appleton &: Co.) 

Vaginal ligation of the aberrant ureter, according to Sargent, 
has been done six times with four failures. Two of these failures were 
in his own patient, whom he later cured b}'^ implanting the lower end 
of the ureter into the bladder, drawing it into the bladder through a 
vaginal c3'stotomy b}'^ means of a hemostat inserted through the 
urethra. I have found one other case of vaginal ligation, that of 
McKay, which was also a failure, but the patient was later 
cured bj’^ resection of the upper pole of the kidne3^ 

Aside from nephrectom}’’ and heminephrectom}'^ the onlj'^ method 
of treatment which has met with complete success in every case in 
which it has been used is abdominal ligation and resection of the 
aberrant ureter. This method, however, has been neglected and even 
condemned as a bad surgical principle. In the presence of infection or 
when the ureter drains an appreciable amount of functioning kidne}'^ 
these objections are, of course, sound, but when there is no infection 
and there is evidence that the kidney substance drained b}^ the 
truant ureter was not only originally small, but has already under- 
gone some atrophy from partial obstruction below, the method offers 
an entirely safe method of cure, and at the same time subjects the 
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patient to the surgical procedure of the least magnitude of any of 
those offering the same probability of satisfactory result. This con- 
tention is borne out b}’’ eight patients treated in this way, all with 
entirel}’’ satisfactorj-^ results. 

2. Incontinence Due to Trauma or Disease: (a) Stress Incon- 
tinence. The commonest form of incontinence is that due to weak- 
ening or rela-vation of the urethral sphincter mechanism, most 
frequently resulting from obstetric traumas and occurring usually in 
association with coughing, sneezing, laughing and so on, so that it 
has often been referred to as stress incontinence. Dr. Howard A. 
Kelly^^® in 1913, described this condition so accurately and suggested 
such a satisfactory method for its correction that I shall quote 
directly from his original article. 

“There is a peculiar form of incontinence of urine in women which 
either follows childbirth or comes on about middle age, and is not associated 
with anj'^ visible lesion of the urinarj' tract. Sometimes the most suggestive 
picture that can be seen b}' a cj'stoscope is a gaping internal spliincter 
orifice which closes s[uggishf3% In the incontinence which comes on at 
about 40 years or over the patient usuallj' first notices the occasional escape 
of a few drops of urine as she makes some unusual exertion. This grows 
worse until, at last, a little urine runs out whenever she coughs, laughs, 
sneezes, or lifts an}i;hing or steps up high. The condition ma3' finalb' 
become so bad that the underclothes are constantb' wet and soiled with 
the malodorous secretions. 

“For a long time surgeons have tried to relieve this condition b3' a 
variet3' of operations, some of them more or less bizarre, designed to act 
upon the external urethral orifice b3" contracting it, or to resect the vagina 
at the internal orifice, or to kink the urethra, or in one wa3' or another to 
compress it. These operations rareb' succeed. I have seen man3’^ patients 
subjected to them, but none relieved. 

“The ke3" to successful treatment lies at the internal orifice of the 
urethra and in the sphincter muscle which controls the canal at this point. 
For the past 10 or 12 3'ears I have been operating constantb" upon patients 
suffering from this minor distressing inconvenience and I have succeeded 
in relieving ever3' case where there had not been a destruction of the tissues 
at the urethral orifice, that is, where there had been no vesicovaginal 
fistula with sloughing. 

“The operation which I do is as follows; A Pesser catheter is introduced 
into the urethra; the tube ought to be small, not over 5 mm. in diameter. 
With the patient in the lithotom3' position, the posterior wall of the vagina 
is retracted and the area at the neck of the bladder is brought down with 
either forceps or four gu3^ sutures. 
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Fig. 17. Exposure of a diflicult vesicovaginal fistula 
following hysterectomy. «, patient in Sims posture, with 
a strong retractor introduced into the vagina, b, the 
perineum and posterior vaginal wall are drawn force- 
fully out of the waj--, and the anterior vaginal wall is 
drawn outward by means of guy sutures. (From Kelly 
and Burnam. Diseases of the Kidnej’S, Ureters, and 
Bladder. New York, 1922. D. Appleton & Co.) 
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“The next step is to slit the vaginal wall clown to the urethra and the 
bladder in the median line for about i j -i or 2 inches. The neck of the bladder 
should fall at about the center of the incision. The position of the neck is 



h 



Pig. 18. Closure of a vesicovaginal fistula by the classiMl 
method of Sims, a, paring the edges of the fistula, b, the 
sutures placed. Sims used fine silver wire .as a suture material 
and this is still the choice of many surgeons. (From Kelly 
and Burnam. Diseases of the Kidney.s, Ureters, and Bladder. 

New York, 1922. D. Appleton & Co.) 

easily determined at all times b\- moving the catheter to and fro, and feeling 
its head, which presses dose up against the urethra. The utmost care should 
be taken not to cut into the urethra or the bladder at an^' step of the 
operation. After making this median incision the vagina is further dissected 
off on both sides with tissue forceps and dissected away for a distance of 2 
to 23-2 cms. around the neck of the bladder. This dissection maj- be made 
with blunt pointed scissors which push their way into the tissues, separate 
the bladder from the vaginal walls, and then cut the connecting fibrils. 
The dissection should be deepest at the neck of the bladder. 

“When the detachment of the vagina from the bladder is completed, 
the finger should be able to grasp at least one-half or two-thirds of the neck 
of the bladder including the contiguous urethra. Sometimes the bladder 
wall is so thin that its mucosa shines through. 

“The ne.xt step is to suture together the torn or relaxed tissues at the 
neck of the bladder, using 2 or 3 mattress sutures of fine silk or linen passed 
from side to side. The first suture, taking in about ij'2 cms. of tissue, is 
tied at once, when the succeeding suture ma}’- be passed outside this, 
further contracting and bringing together the tissues at the neck. This is 
the principal part of the operation, and when done the mushroom catheter 
ought to be pulled out, the head of the catheter escaping with a little jump 
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as it clears the tightened reconstructed sphincter at the neck of the bladder. 
The more or less redundant vaginal walls, which have been detached in 
order to expose the sphincter area, are now resected so that the remaining 
tissues can be snugly brought together from side to side, so as to support 
the vesical area operated upon and avoid any dead space between bladder 
and A-agina. I prefer to do this suturing with a continuous fine catgut suture 
in one or two layers.” 

Those of us trained in Kelly’s clinic, and many others, have found 
that this procedure gives almost universally satisfactory results if 
limited to the type of case for which it was intended. If applied to 
cases in which the defective sphincter mechanism results from 
improper or defective innerwation, failure is almost certain to result. 
Recent investigations along the lines of cystometry and roentgeno- 
graphic studies of the urethra have resulted in valuable additions to 
our means of determining more accurately the exact nature of the 
incontinence in each case, and therefore enable us better to deter- 
mine the best lines of treatment. As stated by Barnes,® “stress” 
incontinence may result from an increase in urinary e.xpulsive force 
or intravesical pressure, a lowering of the powers of resistance of 
urethral sphincter action, or a combination of both of these factors. 
Cystometric studies are especially helpful in determining the pres- 
ence and the degree of the first of these factors, while urethrograms 
properly made and interpreted give much information as to the 
second. Kennedy^-® has devised an elaborate instrument for the 
taking of urethrograms, the principle of which has been simplified by 
Barnes,® so that a balloon made of two finger cots is connected with a 
reservoir of strong sodium iodide by means of which the pressure 
within the balloon can be varied. The bladder is filled with 180 cc. of 
weak (8 per cent) sodium iodide solution after which the balloon is 
placed in the urethra. With the pressure in the balloon at 35 cm. of 
water weakness in the urethral sphincters is demonstrated by their 
inability to compress the balloon as shown in the .v-rav. Bv varying 
the pressure the exact strength of different portions of the sphincter 
can be detennined. If there is a marked increase in the intraA'esical 
pressure with normal urethrogram, the cause of the increased pres- 
sure should be sought for and corrected. Such a condition often 
occurs in the last trimester of pregnancy as a result of pressure upon 
the bladder from the pregnant uterus, and the same situation may be 
simulated by large pelvic tumors. Barnes® has further shown that in 
cases of descensus of the uterus cystometric studies show an in- 
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creased intravesical pressure which tends to disappear when the 
prolapsed uterus is replaced. The intravesical pressure may also be 
raised by large rectoccles pressing against the bladder. Disturbances 




Fig. 19. Closure of .n vcsicov.nginal fistul.a dissection 
of the v.ifiinal from the bladder and .suturing in too 
lasers. Procedure rendered quite simple In tlie fact that 
the cervis and the anterior sMginal oali can be draon 
almost out of the s-aginal mtroitus. (From Kelly and 
Burnam. Diseases of the Kidneys, Ureters, and Bladder. 

Neo ^'ork, 1922. D. Appleton & Co.) 

of the motor innervation of the bladder musculature such as result 
from spina bifida occulta and multiple sclerosis often lead to such 
spastic contractions of the bladder as to produce incontinence. 
Reflex irritability of the bladder as a result of irritable ureters result- 
ing from stricture not infrequently causes urgency to the point of 
incontinence. Indeed Hunner/' after an experience with about 750 
patients suffering from incontinence, believes that this is probably 
the most frequent of all causes of this complaint in women, and that 
the first procedure in searching for the cause of incontinence should 
consist of e.xamining the ureters for strictures. His experience has 
been that if strictures are found their thorough dilatation will often 
result in relief of the incontinence without further procedures; but 
that if this should fail to be the case, the improved health of the 
patient resulting from the adequate renal drainage renders her a 
more suitable subject for the necessary operative procedures. He has 
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particularly emphasized the probability of ureteritis of focal infection 
origin as the most likely cause of incontinence in those patients who 
only experience the S3miptom intermittentl3^ In all cases due to 
intravesical tension surgical procedures upon the urethral sphincters 
are not apt to relieve incontinence, unless at the same time the 
causes of increased intravesical pressure are removed, and if indeed 
the urethrogram has shown no evidence of sphincter weakeess, the 
correction of the cause of intravesical pressure should be all that is 
necessary. 

When there is sphincter weakness, there seems to be considerable 
diflerence of opinion as to which sphincter is most often involved, 
and therefore as to the best method of surgical approach. Kellj^’s 
operation is based on the hj^pothesis that the important weakness is 
in the vesical or involuntary' sphincter, while H. W, Johnson^”^ 
believes that the most important factor is a tearing or thinning of the 
external sphincter. His operation carries the plication further down 
along the urethra in an attempt to locate definitely and bring to- 
gether the separated ends of the external sphincter. E. L. Young--- 
in a very'^ satisfactory article on the subject has divided the cases of 
obstetric origin into two groups. In the first group the patients are 
usually young and the onset of the incontinence is sudden and is 
noticed within a period of a week to several months following de- 
livery^ In these the incontinence is severe and often complete. At 
operation the separated ends of the external sphincter can be found 
retracted laterally^ and can be brought together by^ mattress sutures 
and reunited beneath the urethra. In the second group, which 
corresponds more closely'^ to that described by* Kellys the patients are 
older, the onset of incontinence has been more gradual and the 
amount of the incontinence is usually^ much less. He believes that in 
this group there is a gradual relaxation of all sphincter muscles with- 
out tearing, and that the operation should consist of a tightening of 
the vesical neck after the method of Kellys which should then be 
reinforced by' bringing together the strong lateral portions of the 
suburethral muscle and fascia (extrinsic sphincter). The author’s 
personal opinion is that Kelly^’s operation automatically'^ accom- 
plishes this in the vaginal closure, particularly'^ if this is done in two 
lay'ers. 

Kennedy’s^--’^-" theory^ of the cause of incontinence of this type is 
considerably' more elaborate than that of most other investigators. 
He believes that both internal and e.xternal sphincters are involved, 

f46| 



570 


EVERETT— UROLOGY IN THE FEMALE 


but that the involvement of the internal sphincter is not due to weak- 
ness but to distortion and interference with sjmimetrical closure as a 
result of adhesions formed in the tissues between the vesical neck and 



below. The sutures closing the denuded and 
mobilized bladder are in place, ready to tie. 

(From Kelly and Burnam. Diseases of the Kid- 
neys, Ureters, and Bladder, New York, 1922. 

D. Appleton & Co.) 

the symphysis pubis. He, therefore, advocates an operative proce- 
dure which begins with a complete disection around the vesical neck 
and upper urethra to break up these adhesions. After this the sub- 
urethral tissues are plicated in the midline to strengthen the tom or 
attenuated external sphincter. He reports complete success in 
twenty-six of twenty-eight patients treated by this method, five of 
whom previously had been treated unsuccessfully by other methods. 
To the author, in view of the degree of success achieved by many 
competent surgeons with the Kelly type of plication of the vesical 
sphincter and careful reconstruction of the suburethral supporting 
tissues, the wide dissection for freeing of supposed prevesical and 
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preurethral adhesions seems not only unnecessary but also somewhat 
hazardous. 

Ta^dor and Watt^®’ among others have emphasized the fact that 
with cystocele and prolapse the dragging of the prolapsed posterior 
part of the bladder neck upon the sphincter tends to hold it open. It 
is, therefore, of primary importance that, in addition to whatever 
operative procedure is done for sphincter weakness, an}^ prolapse or 
cystocele should at the same time be carefull}^ corrected. Davies^* 
believes that the levator ani and bulbocavernosus muscles also play 
an important part in strengthening and assisting the action of the 
e.xternal sphincter. He recommends a firm plication of all the tissues 
of the anterior vaginal wall from the urethral meatus to the cervix, 
after which a perineorrhaphy should be done in which the denudation 
should be carried sufficiently far forward to permit actual identifica- 
tion and resuturing into the perineal body of the retracted ends of the 
bulbocavernosus muscles. 

In summary, an analysis of the rather extensive literature upon 
this subject, of which only a few representative articles have been 
referred to, leads to the following conclusions: 

First, that urinary incontinence occurs frequently in the presence 
of an intact urethral tube, and that such incontinence may vary from 
the loss of only a few drops of urine on sudden increases of intra- 
abdominal or intravesical pressure (stress incontinence) to the com- 
plete inability to control the escape of urine from the bladder. 

Secondly, such incontinence may be the result of increased intra- 
vesical pressure, weakness or absence of sphincter activity, or a 
combination of the two. 

Thirdly, that an accurate diagnosis as to the degree to which each 
of these factors enters into the causation of the incontinence is essen- 
tial to the undertaking of successful treatment. 

Fourthly, that cystoscoplc and urethroscoplc examinations, 
cystometry and urethrography are all helpful in establishing such a 
diagnosis. 

Fifthly, that having eliminated increased intravesical pressure as 
a factor, or having found it and corrected its cause, the attack upon 
the urethra should depend upon the amount of incontinence and the 
degree of sphincter weakness as demonstrated by urethrograms. 
M'here the incontinence is slight or of moderate degree, and where 
the urethrogram shows only a moderate funnel-shaped dilatation at 
the vesical orifice, a Kellv plication is usuallv adequate. When the 
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dilatation extends lower into the urethra, more careful attention to 
restoration of the external sphincter is required. In those cases in 
which the whole urethra appears dilated under low pressure, particu- 
larl}”^ if there is reason to believe that the defect is due to lack of 
normal neri’-e control, some type of muscle transplant is necessary for 
the restoration of continence. 

b. Destruction or Absence oj the Urethra. Destruction or absence 
of the urethra occurs rarel}"- and maj^ result from several causes. 
Complete h 3 ’^pospadias should be classed in this group, but as pointed 
out bjr CeciE^ in a careful analysis of forty-seven supposed such cases 
collected from the literature, it is not alwaj'^s possible to be sure 
whether the condition originated as a congenital defect or was 
acquired later through some other cause. In the acquired cases the 
defect most often results from obstetric traumas, either a sloughing of 
the urethra as a result of prolonged compression between the head of 
the child and the symph^^sis pubis, or less frequently the urethra maj’^ 
be torn away by misplaced forceps. A third cause is surgical destruc- 
tion of the urethra, either intentionally as in the radical resection for 
carcinoma, or accidental!}' as in the cases cited by Kelly and Noble.”® 
Ulcerati^'e lesions particularly lymphopathea venereum may finally 
result in such complete destruction of the urethra, and the author has 
seen at least three such cases. 

In these cases there is always a fistulous opening into the bladder 
in the region of the vesical neck, and there may or may not be some 
vestiges of the anterior and lateral urethral walls. Occasionally a 
short portion of the external end of the urethra may remain intact 
as in cases reported by Cecil” and by Ward.-”'-” Regardless of the 
etiology and of the presence or absence of urethral remnants, the 
distressing symptom of total incontinence of urine is always present 
and treatment should be directed toward its alleviation. 

In attempting to reconstruct the urethra several plastic proce- 
dures have been devised and used with some success, although the 
variety of such procedures that have been recommended is probably 
the best evidence that none of them have achieved a very high 
percentage of satisfactory results. The original etiology, the previous 
attempts at repair, and the condition of the tissues as to scarring and 
blood supply, are all factors which play a part in determining the 
eventual outcome. All too frequently operation has resulted in the 
reconstruction of a semblance of an urethral tube, but without 
improvement in urinary control because of complete absence of any 
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sphincter mechanism in the new urethra. If the tube itself can be 
satisfactorily restored, however, control may be achieved at a second 
operation by transplantation of muscle strips, utilizing the levator 
ani muscles as recommended by Douglas, the gracilis as described 
by Deming,^® or the pyramidalis together with strips of rectus fascia 
as described by GoebeF® and StoeckeP®" and later modified b}' 
Miller^"'’' and also TeLinde.^®® 

To reconstruct the urethral tube Noble"® utilized the left labium 
minor. Kell}'"® made a tunnel beneath the mucosa behind the 
symphysis extending from just behind the base of the clitoris to the 
anterior margin of the defect in the bladder. Through this tunnel he 
pulled a flap of similar length turned down from the anterior vaginal 
wall above the fistula. This gave an immediate mucosal lining to 
only the posterior half of the new formed tube. Ward®" at the 
suggestion of Farrar, McGlinn,"' and ver}' recently Geist,"^ making 
use of a similar tunnel have turned down a much wider flap from the 
anterior vaginal wall, the free margins of which were then sutured 
together over a catheter to form a complete mucosa lined tube which 
was pulled through the tunnel. Ward in 1934,®" varied the technic by 
laying the tube into a trough between mucosal flaps at the normal 
site of the urethra. These methods have given much more satisfac- 
tory results so far as continence is concerned than any other not 
making use of muscle transplants. The more favorable results are 
very probably due to the fact that in closing the defect in the anterior 
vaginal wall from which the wide flap has been turned down, an 
opportunity is offered for drawing snugl}' together the supporting 
tissues beneath the vesical neck, which may be done in a manner 
similar to Kelly’s plication of the vesical sphincter. The author has 
recently treated two patients by this method in both of whom the 
defect resulted from lymphopathea venereum. Probably because of 
the scarred and ischemic condition of the tissues, the reconstructed 
urethra sloughed in each case, but despite this fact the incontinence 
was greatly improved as a result of the tightening of the vesical neck. 
Cecil"’ rolled up a tube of mucosa from behind the symphysis which 
he attached around the opening into the bladder. This tube remained 
attached to its original site anteriorly throughout its entire length, 
thus leaving more of the original blood supply. Taussig"® in 1918, 
described a procedure in which a band of muscle from the left levator 
was transplanted to give sphincter action for a reconstructed 
urethra, and Douglas®' more recently in a two-stage operation first 
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that at the second operation he was able to transplant .strips of the 
levator ani inuselcs around it. The urethra was then ap:ain lenplhencd 
below this new formed sphincter by pullinfi a (lap throu{:h a tunnel 
as originally done by Kelly. Three patients treated in this' way all 
acquired complete control. W ith all of these methods it is advised 
that a catheter be left e.\tcnding through the reconstructed urethra 
into the bladder for several days. Crossen"^ in the immediate recon- 
struction of the urethra after re.seetion for carcinoma, tightened the 
vesical neck, and reconstructed the tube from vaginal flaps. He 
drained the bladder through a vaginal cystotomy as he belie^■ed that 
the presence of a catheter in the operative field might militate 
against satisfactory healing. His eflbrts were rewarded with success in 
three cases. This procedure is worthy of more seriou.s consideration 
than it has generally received. 

c. Urinaiy Fislulae. Urinary fistulae, because of the deplorable 
condition to which they reduce the ])atieni, and the many obstacles 
to successful cure which they often iJiescnt, ha\'c commanded a 
considerable share of the gynecologic literature of the past century. 
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These fistulae be conveniently classified as follows: (i) vesi- 
covaginal; (2) vesico-uterine; (3) other vesical fistulae such as 
vesico-intestinal and vesico-abdominal; (4) urethrovaginal; (5) 
vesico-urethrovaginal involving the vesical neck and internal 
sphincter; (6) ureterovaginal; (7) ureterocervical; (8) other ureteral 
fistulae. Classes 3 and 8 of this group are extremel}^ rare and are 
common to both sexes so that they will not be treated further here. 

Vesicovaginal fistulae have long been a subject of particular 
interest to American gynecologists because of the impetus which the 
work of J. Marion Sims^®^ upon this hitherto therapeutically baffling 
condition gave to our speciality. Comprehensive historical reviews of 
this subject have been published in 1906 and 1912 by Kelly"''"® and 
in 1935 b}' Normal Miller,"® and the interested reader may refer to 
these articles for a review of the subject as well as for complete 
bibliography. 

Etiologically the fistulae may result from several causes. Until 
recent years the commonest cause was obstetric mismanagement. 
While occasionally a fistula resulted from a tearing into the bladder 
as a result of the improper application of forceps, much more fre- 
quently an unduly prolonged second stage of labor, during which 
tissues of the vesicovaginal septum lay incarcerated between the 
head of the child and the sjmiphysis pubis, resulted in ischemia and 
necrosis with fistula formation. While the widespread improvement 
in obstetric practice has greatly reduced the incidence of fistulae from 
such causes, in recent years the increase in volume of gynecologic 
surgery and in the use of irradiation as a therapeutic agent in gyne- 
cologic surgery and in the use of irradiation as a therapeutic agent in 
gynecologic disorders has given rise to new etiologic factors. Com- 
plete hysterectomy, whether done b}’’ the abdominal or vaginal route, 
is the operation most frequently responsible for the production of 
fistulae, while the application of a radium plaque against the cervix 
in the treatment of carcinoma also not infrequently leads to a similar 
result. In the former instances the fistulae result usually either from 
a cutting or tearing into the bladder, or from strangulation of a por- 
tion of the bladder wall within a suture, which later leads to slough- 
ing. In those cases resulting from irradiation the fistula may appear 
months or even years after the treatment, and as pointed out by 
Dean^’-'" it is usually preceded by a sloughing, bleeding ulcer within 
the bladder. Fistulae, then, resulting from any of these causes usually 
represent the completely devitalized sloughing central portion of a 
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much larger zone of ischemic tissue, a fact of very great importance 
in the determination of therapeutic procedures. Among other causes 
which may produce fistulae are necrosis from a neglected pessar}^ 
vaginal ulcerations such as from a broken down gumma, and exten- 
sive cervical carcinoma. 

Symptoms. While the symptom of major importance, once the 
fistula is established, is that of urinarj^ incontinence, there are often 
certain prodromal symptoms which intervene between the initial 
trauma and the final completion of the sloughing process with the 
establishment of the fistula. These symptoms usually consist of 
marked frequency, urgenc}' and dysuria suggesting a severe c^'stitis, 
and often examination of the urine will reveal blood and pus. In the 
cases resulting from obstetric or operative traumas these s3"mptoras 
usually' last onlj' a few daj's, after which the fistula is established and 
incontinence appears, while in the cases resulting from irradiation 
such s^TOptoms maj' extend over several months, during which time 
painful ulcerations which tend to bleed and which are covered with 
gra^’ish necrotic slough maj^ be seen in the bladder base. Such lesions 
have been described bj"- Dean^'^’®* as the tertiary reaction of the 
bladder to irradiation. The author has observed several patients of 
this type, who during the ulcerative phase suffered a severe S3'stemic 
reaction with fever, malaise, loss of weight and a general downhill 
course suggesting a rapid progress of carcinoma, although e.xamina- 
tion disclosed no evidence that this was the case. In each of these 
cases when the fistula became established a rapid improvement in 
the general condition set in immediatel3'. Such a reaction, it would 
seem, can best be explained as resulting from absorption of toxins 
from the tissues undergoing necrosis. 

After the fistula has become established, in addition to incon- 
tinence, the patient usuall3' suffers from other s3'mptoms resulting 
from the reaction of the vaginal mucous membrane and the skin of 
the vulva and thighs to the ever present urine. The vaginal mucous 
membrane ma3’ become irritated and inflamed and often is encrusted 
with urinar3' salts. The skin becomes red and scalded in appearance 
and not infrequenth’ a localized furunculosis ma3" result. 

Diagnosis. While the diagnosis of large fistulae presents no 
problem, the ver3' small ones must be differentiated from incon- 
tinence due to impaired sphincter mechanism on the one hand, and 
from ureterovaginal fistulae on the other. In the first instance, if 
with the bladder full there is no visible spurting of urine from the 
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urethra on straining, while at the same time urine continues to 
accumulate in the vagina, the presence of a fistula is established. To 
differentiate a small vesicovaginal fistula from an uretero vagina I 



Fig. 22. Vesico-utcrinc fistula closed by opera- 
tion from above. The hole in the bladder is 
now sewed up and then the vesico-uterine 
plica (p) is restored. (From Kelly and Bur- 
nam. Diseases of the Kidneys, Ureters, and 
Bladder. New York, 1922. D. Appleton 
& Co.) 

fistula a gauze sponge should be placed in the vagina and the bladder 
filled with a solution containing methylene blue. If the sponge 
becomes stained with the blue solution, the presence of a communica- 
tion between bladder and vagina is established; while if the urine 
which wets the sponge contains no dye, it must have come from the 
ureter. 

In the study of a patient in contemplation of a repair of a fistula 
there are many points which must be carefully determined beyond 
its mere presence. From the vaginal side one should determine care- 
fully the condition of the vaginal tissues, and all factors having a 
possible influence upon e.xposure for operation, such as the position 
of the fistula, the degree of relaxation of the introitus, and the 
degree of mobility or fixation of the cervix and anterior vaginal wall. 
The bladder should be carefull}' examined cystoscopically to deter- 
mine the location of the fistula with reference to the vesical orifice 
and sphincter and particularly with reference to the ureteral orifices. 
Such an examination is usually easily accomplished with the Kelly 
cystoscope and the patient In the knee chest position, although the 
author was recentlv amazed at an article by Duncan^® of Brooklvn in 
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which it was recommended that the vaginal introitus be closed by a 
purse-string suture, so that the vagina and communicating bladder 
could be made to retain enough water to permit of satisfactory cysto- 
scopic examination. It was gratifying, however, that in the discussion 
of this paper both Phaneuf*®® and Sears'®^ called attention to the 
usefulness of the Kelly instrument, although the former seemed to be 
under the impression that for the past twenty-five years it had 
largely fallen into disuse. In the author’s clinic at the Johns Hopkins 
Hospital the instrument is still used in the urologic examination and 
treatment of sevent3f-five to one hundred patients weekl^^, and with 
the rare exception in which some orthopedic deformity prevents the 
assumption of the knee chest position on the part of the patient, no 
other type of c^^stoscope is required. We have rarelj’^ encountered a 
patient with vesical fistula, in whom the bladder could not be 
sufficient!}^ expanded bj^ atmospheric pressure to permit the location 
and catheterization of the ureteral orifices. The examination should 
always include catheterization of the ureters with determination of 
the separate function of the kidnej^s and the taking of pyelouretero- 
granis. The ischaemic process which has produced the fistula majf 
have involved to a lesser extent that portion of the bladder wall con- 
taining the intravesical portions of the ureters, resulting in scarring 
and strictures with resulting damage to the kidnej'^s. If this is found 
to be the case, sj’^stematic ureteral dilatations should be carried out as 
a part of the preoperative preparation of the patient. 

Treatment. Most of the large volume of literature that has been 
published upon this subject has dealt primaril}^ with treatment. To 
J. Marion Slms,^®“ the credit is generall}' given of first developing a 
sj'stematic plan of treatment which could be looked to with anj" 
probability of success, although it is true that success had been 
achieved previousl}" in isolated cases b}' several surgeons, as was dulj" 
recognized by Sims himself. According to Miller, contemporarily 
with or shortty after S ms man}"^ brilliant contributions were also 
made b}' Jobert, Wutzer, Simon, Brown, Emmet, Bozeman and 
others. The plan developed and minutel}^ described b}' Sims con- 
sisted of; (i) careful preoperative preparation of the patient, (2) care- 
full}' devised instruments and positions by which to secure adequate 
exposure for operation, (3) a skillfully planned and executed technic 
of operation, and (4) meticulous postoperative care. The great 
advances that have taken place in surgical technic since the time of 
Sims have resulted in innovations and improvements in the plan and 
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tcclinic of operation for fistula which arc often useful, but which even 
now in some cases cannot be used to better advantage than his origi- 
nal operation. Aside from such improvements and modifications in 
operative technic, most of the other points in his original plan of 
treatment are as useful today as when first enunciated. 

In preparation for operation the urine should be acidified by 
appropriate medication, (now ammonium chloride is usually pre- 
ferred) and the vagina should be prepared by hot sitz baths and 
warm douches, which, if encrustations arc present, should be mildly 
acid. Silver nitrate either pure or in strong solution should be applied 
to ulcerated areas. At least six months should elapse after the 
appearance of the fistula or after an unsuccessful attempt at closure 
before 0])cration should be undertaken. This gives sufficient time for 
any innammatory reaction to subside and for the tissues to assume 
as healthy a state as possible. Just before operation is begun, if the 
fistula is near the ureteral orifices, both ureters should be catheter- 
ized and the catheters left in place during the operation. This greatly 
facilitates avoiding suturing or otherwise injuring the ureters. 

The success of operation depends greatly on adequate exposure. 
Sims used the knee-chest and the left lateral posture with hips 
elevated (Sims’ posture). Today the lithotomy position is usually 
preferred, but each of these positions is at times useful in individual 
cases. There is no surgical condition which calls for greater indi- 
vidualization and modification of technic according to the merits of 
each ease than does this one. If the introitus is small and the cervix 
or vaginal vault relatively fixed, exposure may be greatly improved 
by the use of Schuchardt''-' paravaginal incisions. In the case of some 
fistulac situated high in an immobile septum, the type that often 
follows abdominal panhystercctomy, a suprapubic transvesical 
approach as recommended by Trendelenburg,-”” Kelly,”” Young'-”” 
and others, or the transpcritoncal approach as recommended by 
Kelly,””””* Danforth”” and others may be used to advantage. The 
classical operation of Sims consists of carefully denuding the vaginal 
mucous membrane from the margins of the fistula, after which inter- 
rupted sutures of siK^er wire are placed through the whole thickness 
of the septum down to but not to Include the bladder mucous mem- 
brane. The sutures should be tied securely but not too tightly and 
should be left in from ten days to two weeks. Such a procedure is 
useful where the density of scarring between the bladder and vagina 
is so great as to make wide separation unduly difficult. If the sutures 
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cannot be tied without too great tension, this nia}'^ be eased by 
counter incision through the vaginal portions of the septum at 
appropriate distances from the fistula. 



Fig. 23. Transperitoneal ureterovesical anastomosis. The 
ureter was injured where it passed beneath the infundibulo- 
pelvic ligament with resulting ureterocervical fistula. The 
segment of ureter below the injury was densely strictured 
and had to be sacrificed. Preliminary sutures: (a) for final 
anchoring of bladder to sacral promontorj'; (6) for dragging 
ureteral stump through the bladder opening and to act as a 
stay suture. (From Hunner, G. L. and Everett, H. S. 
J. A. M. A., 93: 327, 1930.) 


Toward the end of the last century A. Martin, Mackenrodt,^^’’ 
and Kell}",^^^ all independently’ suggested a wider denudation of the 
margins of the fistula with separate closure of the bladder and vagina. 
A further e.xtension of this principle has been made so that now when 
possible an attempt is usually made to separate the vagina from the 
bladder well back from the margins of the fistula. The opening into 
the bladder is then closed with one, or preferably two rows of inter- 
rupted fine chromic catgut sutures none of which, however, should 
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penetrate the bladder mucosa. The second row should invert the 
first and the vaginal mucous membrane should be closed with inter- 
rupted silver wire sutures. If it is possible without too great tension, 
it is advantageous to shift the vaginal and bladder walls so that the 
line of suture of the vagina will not be over that of the bladder, or to 
have the two lines cross at right angles. If the fistula is of the vesico- 
uterine type, or if it lies close to the cervix, the bladder should be 
separated from the cervix as for an advancement operation for 
cystocele. After the openings in the bladder and uterus have been 
sutured, the bladder can then be advanced and reattached to the 
cervix so that the lines of closure will not be in approximation. If the 
fistula is of the vesico-urethrovaginal type an effort should be made 
to reunite the separated ends of the vesical sphincter. Failing in this 
incontinence will persist in spite of a successful closure of the fistula, 
but this may be alleviated later by some tj-pe of muscle transplant 
preferably of the Goebel-Stoeckel type. Urethrovaginal fistulae 
below an intact sphincter rarelj' give annoying s\miptoms. The}^ may 
be closed by suturing over a catheter. 

The above are general principles which can be modified to meet 
the requirements of most cases. Kell}^ and Burnam^-^ have detailed 
the technic employed in a number of special types of cases and the 
interested reader may refer to that work. Many of the most recent 
articles on the subject have merely tended to emphasize in detail 
some particular point, such as a new method of preparation of the 
vagina, or of obtaining exposure, or a new suture material. While all 
of these suggestions are helpful and important, a detailed account of 
them is beyond the scope of this article. The achievement of success 
depends largely upon three factors: the careful preoperative prepara- 
tion of the patient, the ability of the surgeon to vary the technic of 
operation according to the requirements of each case, and to carry 
out the steps of the operation with meticulous precision, and finally 
painstaking postoperative care. 

The aim of the postoperative care should be to prevent distention 
of the bladder by urine, and as nearly as possible to prevent urine 
from remaining in contact with the operative field. To accomplish 
this a retention catheter should be left in the bladder for from ten 
days to two weeks. If the fistula is well removed from the vesical neck, 
a Pezzer catheter is most satisfactory^ but when the operative field 
has approached close to this region, a plain male catheter held in by 
a suture is less apt to impinge upon the line of closure. If the vesical 

[58I 



582 


EVERETT— UROLOGY IN THE FEMALE 


neck has been involved, catheter drainage had best be accomplished 
through a vaginal cystotomy wound well above the region of the 
fistula. Such cystotomy wounds tend to close as soon as the catheter 



Fig. 24. Method of making the submucous ureterovesical anastomo- 
sis. 2, 3 and 4 should shou the stay suture as already tied. (From 
Hunner and Everett. J. A. M. A., 95: 327, 1930.) 


is removed even without suture. Except in those cases where vaginal 
cj^stotomy is performed the suture line is best protected against 
urine during the early days of healing by having the patient remain 
in the prone position. 
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Ureterovaginal and Urelerocerincal Fislulae. These fistulae are 
somewhat rarer than vesical fistulae and result usuall}^ from injurj^ 
to one or both ureters during the course of gynecologic operations. 
The operations most frequentlj^ responsible are complete hysterec- 
tomy and those for removal of extensive adnexal inflammatory^ 
masses. NewelF®^ in a study of 2,634 hysterectomies found injury to 
one or both ureters in fourteen of the cases. Patton reported thirty- 
cases of ureteral injury^ in a period of two y^ears at Barnes Hospital, 
sixteen of which resulted in ureterovaginal fistulae. The operations 
had been complete hy^sterectoniy^ (three for carcinoma) in eleven 
cases, and removal of diseased adnexae in four cases. The injury^ may' 
be eneountered in one of the following way's: (i) complete or margi- 
nal ligation of the ureter with subsequent sloughing; (2) crushing 
with forceps; (3) extensive stripping and interference with the blood 
supply' followed by' sloughing; (4) incision and partial division of the 
ureter; (5) complete division of the ureter, and (6) resection of a 
portion of the ureter. 

Symptoms. The postoperative course of the patient in whom 
ureteral injury' has occurred is usually' stormy', but as the operations 
in which such accidents happen are usually' of the most difficult type, 
such an eventuality is to be expected irrespective of ureteral injury'. 
Of Patton’s cases seven experienced renal pain without unusual 
fever, two unusual fever without renal pain, while in four neither of 
these symptoms was present. The type of postoperative course was 
not known in three who had been operated upon elsewhere. In ten 
patients in whom it was determined, the onset of urinary leakage 
varied from four to twenty'-one day's following operation. Unless 
there are fistulae from both ureters which is extremely rare, the 
leakage is generally' described as continuous and uninfluenced by 
posture, while the patient also voids normally. 

Diagnosis. These fistulae must be diflerentiated from very' small 
vesleovaginal fistulae, and this can be done easily' by Instilling into 
the bladder a weak solution of methy'lene blue as described above. 
The side involved may' be suspected from the difficulties of the opera- 
tion and the opening into the vagina will usually' be found on the side 
of the ureter involved, but neither of these rules can be safely' relied 
upon as was true in a case cited by' Kelly' and Burnam.^-^ In a case 
reported by Hunner and the author,®' no particular difficulties had 
been encountered in the original operation, but an injury to the right 
ureter, as it passed beneath the infundibulopelvlc ligament, resulted 
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in a fistula which established a channel within the broad ligament 
and drained through the cervix. C\'stoscopic examination will usually 
reveal the orifice of the uninjured ureter spurting normally, while no 



Fig. 25. End-to-cnd anastomosis 
of cut ureter. (From Kelly and 
Burnam. Diseases of the Kid- 
neys, Ureters, and Bladder. 

New York, 1922. D. Appleton 
& Co.) If such anastomoses as 
well as ureterovesical anasto- 
moses are performed over an 
ureteral catheter, free drainage 
is insured during the phase of 
postoperative edema. 

urine can be seen coming from the orifice of the injured one. The 
normal ureter can be catheterized with ease, while an impassable 
stricture is usually encountered just below the fistula in the injured 
one. 

Treatment. The surgical correction of ureteral fistulae is not 
easy and every care should be taken in performing gynecologic 
operations to avoid ureteral injury which may lead to occlusion or 
fistula. If such an injury occurs unavoidably and is recognized at the 
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time, repair should be undertaken at once. If the ureter has been 
severed but both ends are recognizable and intact, an end-to-end 
anastomosis should be performed over a catheter. If a portion of the 
lower segment has been removed, as may easily happen in removal of 
badly indurated inflammatory masses, the end of the upper segment 
should be reimplanted into the bladder. If this procedure is impossi- 
ble because of the poor condition of the patient or the wide gap 
between the ureter and bladder, the ureter mav be brought out 
through the abdominal wall or ligated. In Patton’s^®' cases the inter- 
val between the original operation and the investigation for the 
purpose of treatment varied from sixteen days to six years. In the 
cases neglected for long periods before investigation, it is quite fre- 
quently found that severe or complete loss of renal function has 
occurred on the affected side. In such an event, if the function of the 
uninvolved kidney is normal or shows compensation for the loss of 
its mate, nephrectomy is the treatment of choice and of course 
relieves the incontinence. If the condition of the kidney warrants it, 
every effort should be made to save it. If, as is usually not the case, a 
catheter can be passed through the bladder into the ureter to a point 
beyond the fistula, the catheter should be left in place and occa- 
sionally the fistula will heal over it. If the ureter has been completely 
severed at operation, it is usually difficult to find the lower segment 
at the time of attempted repair. If the injury has not resulted in 
complete severing of the ureter, the lower segment is often so densel}’ 
strictured as to offer insurmountable difficulties in dilating it origi- 
nally and keeping it open subsequently, as was true of the case 
reported by Hunner and Everett.’-'* The treatment of choice, there- 
fore, usually is to reimplant the ureter into the bladder. Kell}- and 
Burnam recommend that this be done when possible extraperi- 
tonealh- through an incision about six inches long in the semilunar 
line directly over the pelvis. The ureter should be implanted as near 
the base of the bladder as possible to prevent future displacements of 
the ureterovesical orifice by the repeated filling of the bladder. The 
ureter should be led through the bladder wall diagonally, seeking to 
utilize the Coffey principle of leaving an ureterovesical valve. A large 
plain open end catheter, preferably a No. 9 or 10, should be intro- 
duced up to the region of the renal pelvis, and its lower end pushed 
out through the urethra. This makes the performance of the opera- 
tion easier, it insures good renal drainage during the period of 
healino;, and most important of all it splints the tissues of the uretero- 
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vesical region during the healing period and prevents the formation 
of obstructive angulations. If the kidney is already infected, frequent 
irrigations with a mild antiseptic solution may be given. As in the 



Fig. 26. Uretcrovaginal fistula, i Cath- 
eter inserted in fistula. The dotted 
line shows the location of the incision 
for dissecting out the lower end of the 
ureter and implanting it into the blad- 
der. {From Kelly and Burnam. Disease 
of the Kidneys, Ureters, and Bladder. 
New York, 1922. D, Appleton &. Co.) 



Fig. 27. Uretcrovaginal fistula, ii. The 
kirger figure shows an opening in the 
bladder through which the free end of 
the catheter has been conducted and 
then brought out through the urethra 
bj means of the open air speculum. The 
lower end of the ureter is dissected free 
for a little distance. It is then drawn 
into the bladder b\ means of traction 
sutures placed as in the smaller draw- 
ing. It IS well to add another stitch or 
two to hold the ureter secureK in place. 
(From Kelly and Burnam. Diseases of 
the Kidneys, Ureters, and Bladder. 
New York, 1922. D. Appleton S. Co.) 


case of any renal retention catheter, great care should be used to keep 
the bladder clean during the use of the indwelling renal catheter. 

To facilitate the above operation it is well to first determine the 
lowest point in the bladder to which the ureter can be carried without 
undue tension. Then locate the position of the middle vesical artery 
coming up from the internal iliac so that the incision into the bladder 
will not molest this important blood supply. The bladder incision 
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should be generous, beginning in the vertex and running straight 
down the lateral or the posterior wall to the proposed site of anas- 
tomosis. If the functional end of the ureter is unduly short, one some- 
times uses a portion of the bladder wall for a plastic lengthening of 
the area of anastomosis. 

Patton^®’ in one case drew the ureter back into the bladder 
through the stump of the lower ureteral segment, which he had 
dilated forcibly from within the bladder opened suprapubicall}^ 
While this procedure has the advantage of reimplanting the ureter 
into the bladder at its normal site, it can be done only when the 
injury is very low, and e^^en then is feasible onl}^ in those cases in 
which it is possible to dilate the lower segment adequatel3^ Kelly and 
Burnam^-^ have cited several methods of reinserting the lower end of 
the ureter (or ureters as in one case) through a vaginal approach, but 
again the application of these methods is strictly' limited. 

3. Incontinence Due to Nervous System Lesions. Disturbance of 
micturition due to neurological lesions occurs much more frequently 
in the male than in the female, 221 males to twenty-nine females in a 
series of 250 patients studied by Lendrum and Moersch.^®* This 
subject has been thoroughly covered recently in a book by Lang- 
worthy, Kolb, and Lewis, and the interested reader may seek 
detailed information from that source. Briefly it may be stated that 
the efl'ect upon the bladder is a result of the location of the neurologi- 
cal lesion and the nerve pathways affected rather than of the t^'pe of 
neurological disease. Lesions such as tabes dorsalis which aflect the 
aff erent sensory impulses from the bladder result in a loss of sensa- 
tion of the desire to void, with resulting retention of urine which may 
eventually lead to enormous overdistention of the bladder and over- 
flow or paradoxical incontinence. If a diagnosis is made before too 
great atrophy of the vesical musculature has resulted from over 
distention, the patient may be educated to try to empty the bladder 
at definite intervals in spite of the absence of desire. The tone of the 
bladder musculature may also be improved by the use of mechol^d 
bromide 0.2 gr. once or twice daily. When the motor innervation is 
affected as in some cases of splna-bifida occulta and multiple 
sclerosis, a spastic condition of the bladder musculature may result 
which is suflicient to produce an intravesical pressure greater than 
can be resisted by the urethral sphincters thus leading to incon- 
tinence. Such cases are often benefitted by the administration of 
tincture of belladonna and ephedrine sulfate in appropriate doses. 

m 
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When there is entire absence of sphincter activity as was the case 
in a giri with spina-bifida reported by TeLindc,'-'-* some modiheation 
of the Goebel-Stockcl type of procedure ma\’ ijc employed with 
success. 



Fir,. 28. Urctcrov.-ipinal fistula, in. I-'inal 
step of the operation shown in tlie pre- 
ceclinf: fipires. Closure of the vapinal 
wall over the freed ureter by interrupted 
sutures. The ureteral catheter may be 
left in place with advantage for several 
day.s. (From Kelly and Burnain. Dis- 
eases of the Kidnevs, Ureters, and 
Bladder. New York, 1922. D. Ajrpleton 
Co.) 

4. Ureleroinleslinal Anastomosis. In cases of exstrophy of the 
bladder and of traumatic defects of the urethra, bladder, or both in 
which the defects are of such extent that little hope can be enter- 
tained of successful plastic repair, resort may be had to transplanta- 
tion of the ureters into the rectum. The history of the efforts of 
various investigators to find a reasonably safe and satisfactory 
method of accomplishing this purpose, beginning with Simon in 1851, 
and culminating with Coffey’s*^ oblique submucous transplantation 
with inlying catheters has been reviewed thoroughly by Hunner and 
Massey"® in 1930, and will not be repeated here. Later in operating 
upon small children for exstrophy of the bladder, Coffey aban- 
doned the inlying catheters and substituted a method which a 
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transfixion suture was passed through the ureteral wall and bowel 
mucosa, which in two or three days sloughed through establishing a 
communication between the ureter and the lumen of the bowel. With 
the earlier methods the operative mortality was unduly high and 
later complications numerous; and although many successful cases 
have been reported treated by the Coffey technics, subsequent 
recurring episodes of pyelitis and pyelonephritis are the rule rather 
than the exception, so that in contemplating the advisability of 
accepting such a procedure the patient is placed in the quandary of 
Hamlet as to “Whether it is better to bear those ills she has or to fly 
to others that she knows not of.” 

The gravest immediate danger is that of peritonitis from con- 
tamination when the bowel is opened; but although, with a reason- 
ably meticulous technic a peritonitis of serious extent can usually be 
avoided, the inflammatory reaction in the bowel wall around the 
implanted segment of ureter, necessarily following the immediate 
opening of the bowel lumen at the time of the transplant, certainly 
must interfere with the proper subsequent function of this ureteral 
segment. 

Thus the inflammatory reaction in and around the ureteral seg- 
ment may result in a dense stricture or a rigidity of the wall which 
interferes with its normal peristalsis, and prevents the collapsibility 
essential for a valve like action to prevent regurgitation. Quite 
recently Jewett^®- has devised and carried out successfully on experi- 
mental animals a technic which obviates this difficulty. Although 
sufficient time has not yet elapsed to evaluate the late results of this 
procedure, the immediate result upon patients has been entirel}'^ 
satisfactory. Jewett has kindly consented to the reproduction of his 
illustrations, and his description of the technic is stated so clearly 
and concisely that it will be quoted in full: 

“The implantation is made in 2 stages. At the first operation the 
abdomen is opened through a left rectus incision under ether anesthesia. 
The small intestines are packed off exposing the sigmoid and the ureters, 
which lie beneath the posterior peritoneum. The peritoneum over each 
ureter is incised and the opening enlarged above and below, so as to allow 
each ureter to be laid without tension or angulation along the corresponding 
antero-lateral side of the sigmoid for a distance of 5 cm. A longitudinal 
incision 5 cm. in length is then made through the muscularis on each side 
of the sigmoid along this line which has been selected for the site of im- 
plantation. With smooth forceps the incised edges of the muscularis are 
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picked up and genti}’ peeled away from the underl3'ing submucosa for about 
I cm. Each ureter is then laid in its bed upon the submucosa. The edges of 
the muscularis are approximated snugR over it with a continuous suture of 



Fig. zg. Urctcro-intestinaf anastomosis, first stage. Ureters are laid in an aseptic 
bed without angul.ation, torsion or tension. Intramural periureteral fibrosis is 
reduced to a minimum, eliminating constriction and ensuring a collapsible valve. 
(From Jewett, H. J. J. Urol., 44: 223, 1940.) 

fine black silk, care being taken not to compress the ureter, especially at its 
point of entrance. The packs are then removed, the omentum drawn down 
over the suture line, and the wound closed. 

“Two weeks are allowed to elapse before the second operation. During 
this time the dog voids urine normallv from the bladder and each incision 
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in the sigmoid heals over the implanted segment of the ureter with a 
minimum of scarring, because infection is entirely excluded. An elTiciently 
functioning valve is thereby ensured. 
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Fig. 30. Uretcro-intestinal anastomosis, second stage (after two weeks.) Establish- 
ing a widely patent uretcro-intestinal orifice. Its opposing margins do not re- 
unite and constriction does not occur if anterior ureteral wall is shielded from 
cutting current by insulated electrode. There is no soiling. (From Jewett, H. J. 

J. VroL. 44: 223. 1040.) 

“At the second operation the abdomen is opened through a midline or 
right rectus incision. Delicate adhesions between sigmoid and bladder or 
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small intestines are separated and the latter packed off. The ureter on each 
side is identified entering and emerging from its bed in the Avail of the 
sigmoid. The left ureter is divided between clamps 2 cm. from its point of 
exit from the bowel, and the lower end ligated. A purse-string suture of fine 
black silk is placed in the wall of the bowel around the emerging ureter. 
Two traction sutures are inserted in the muscularis of the sigmoid on each 
side of the implanted ureter, half-wa3' between its points of entrance and 
exit. Gauze packs are then placed around the base of the emerging ureter, 
the clamp is removed from its end, and a traction suture taken through its 
lip. The electrode, ingenioush" constructed bj' Dr. Wilford A. Councill, is 
now inserted in the ureter and passed halfwaj- up its intramural segment. 
Its tip is depressed while counter traction is afforded b}”^ the 2 traction 
sutures. The cutting current is then turned on and the blade of the knife is 
pushed into the lumen of the bowel and carried downward for a distance of 
2 cm. The current is turned off, and as the knife is withdrawn a clamp is 
applied to the open end of the ureter. The emerging segment of the ureter 
is now amputated between a ligature, placed close to the bowel, and a 
second clamp. The stump is now inverted through the purse-string suture. 
The same procedure then is carried out on the right side, the omentum 
drawn down, and the wound closed. 

“Ferguson (1931) first conceived the idea of establishing in cadavers a 
ureterosigmoidal ostium bj' means of a fulgurating needle passed up the 
lumen of the ureter. This procedure in a somewhat modified form Avas 
carried out on dogs bj' Douglass and EdAA-ards (1936) Avho Avere unable to 
complete an anastomosis A\-hich remained competent. The}’' obserA^ed also a 
high incidence of associated localized infection, and therefore abandoned 
the method. 

“I cannot oA'eremphasize the importance of appRung the cutting cur- 
rent to onl\' the posterior ureteral AA-all and the underRung intestinal 
submucosa and mucosa, A AA-ide ureteral orifice is then obtained. If the 
anterior AA'ail of the implanted portion of the ureter is alloAved to be burned, 
the newR’- formed ureteral orifice becomes contracted, and the OA^erRung 
boAA’el AA'ail ma}^ become necrotic. Therefore, the electrode used in these 
experiments has been so designed that the insulation coA’ers the entire 
anterior margin of the blade and thereb}’ affords complete protection to the 
anterior ureteral Avail.” 

In the occasional case A\dth a marked prolapse of the uterus and a 
scA^ere bladder and urethral defect, the ureters Avith buttons of 
bladder AA-all may be transplanted into the rectum transvaginally and 
extraperitoneally as AA'as done in one case by Hunner.®® 

V. RETENTION OF URINE 

Complete retention of urine or large amounts of residual urine are 
rare in the female e.xcept as a postoperatix'e complication. As has 
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been discussed in some detail above urethral stricture of sufiiciently 
small caliber to produce retention is rare, and the condition of fibrosis 
or contracture of the vesical neck requiring resection as emphasized 



Fig. 31, Complete procidenture; vesicovaginal 
fistula, with prolapsing vesical mucosa and 
ureteral orifices; total absence of urethra; lacer- 
ation through right labium minus with retrac- 
tion of clitoris and prepuce toward left. (From 
Hunner, Guy L. J. Urol., 39: 343, 1038.) 

by Caulk must be even rarer. The treatment of such cases naturally 
consists in removal of the obstruction by dilatation of the stricture or 
resection of the contracted vesical neck. Retention of neurogenic 
origin such as is frequently found in patients alflicted with tabes 
dorsalis has been referred to previously. Patients suffering from 
various types of psychiatric conditions, particularly those of an 
hysterical type may often experience an Inhibition of micturition, a 
fact which should be kept particularly in mind by gynecologists if 
they would avoid the embarrassment of mistaking a full bladder for 
a pregnant uterus or an ovarian cyst. 

Other causes which may be cited as occasionally producing acute 
retention are a variety of conditions which may obstruct the urethra 
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b}' pressure froni without. Among such conditions maj'^ be listed 
pelvic abscess, uterine mammas, suburethral abscess and diverticu- 
lum, and a few cases have been reported (Snodgrass,^®® Lazarus, 
Mouradian^®®) of acute retention in girls of pubertal age resulting 
from imperforate hymen with hematocolpos. Two cases of acute 
retention complicating large uterine m3'omas have recentlj’’ been 
observed b}' the author in a series of one hundred patients with vari- 
ous g3'necologic conditions studied with particular reference to 
possible urologic complications. A few da3^s ago a patient appeared in 
the clinic with acute retention, in whom pelvic examination revealed 
a retroverted uterus about ten weeks pregnant, in the anterior wall of 
which there was a m3mmatous nodule about 8 cm. in diameter. The 
acute retention in this patient bad developed when the patient 
dela3'ed voiding for some time after the desire had been first experi- 
enced. The distended bladder impinging upon the anterior surface of 
the enlarged retroverted uterus had caused further backward rota- 
tion of the fundus and consequent forward rotation of the cervix 
against the base of the urethra. The author has encountered one 
other similar case in which a spinster in her late forties had experi- 
enced several episodes of acute retention over a period of two years. 
In each instance the retention had followed a failure to relieve the 
desire to void when it was first experienced. The uterus was deeply 
retroverted and the tip of the cervix lay close to the vesical neck. The 
mechanics of the production of retention seemed evident, but it was 
difficult to explain wh3f such episodes had not occurred earlier, until 
operation revealed a m3mmatous nodule in the anterior surface of the 
uterus which could not be felt on vaginal e.xamination because of the 
extreme retroversion. 

The treatment in such cases consists of relief of retention fa3' 
catheterization and correction of the precipitating cause b3" appro- 
priate measures. If infection of the bladder has occurred as a result of 
the retention, it should be treated b3- methods which will be discussed 
later in connection with the subject of inflammations of the bladder. 

Of much more frequent occurrence than complete retention is the 
presence of var3'ing amounts of residual urine in association with 
c3'stocele and uterine prolapse. In these cases there is usuall3’ no 
obstruction to the escape of urine from the bladder; but a consider- 
able portion of the bladder hangs below the le\’el of the vesical orifice, 
and the lack of support is so great that the bladder musculature is 
unable to expel the urine from this dependant sac. Occasionalh' acute 
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retention may occur as a complication of procidenture, but in such 
instances the patient usually can void following manual replacement 
of the prolapsed uterus. These patients with residual urine are 



Fig. 32. Indwelling catheters introduced into 
ureters. Usual inverted “T” incision pre- 
liminary to vaginal hysterectomy. (From 
Munner, Guy L. J. Urol., 39: 343, 1938.) 

particularly subject to urinary tract infection. Six of fourteen patients 
with cystocele, or 43 per cent, in a series studied b}" Everett and 
Sturgis^"' showed infected bladder urine as compared with 26 per cent 
of such infection in the total group of one hundred patients suffering 
from a variety of gynecologic conditions. The incidence of retention 
following operations for these conditions is high, 58 per cent in a 
recent study reported by Woodruff' and TeLinde,--^ so that it is 
highly important that every effort should be made to eradicate the 
infection before operation is undertaken. In order to do this the 
deformity should be temporarily corrected by means of a pessary. 
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The residual urine will thus be eliminated, and the infection will 
usually yield to some form of appropriate chemothcrapt'. 

Retention of urine as a postoperative complication is very com- 
mon following gynecologic surgery. Woodruff and TcLindc--’ found 
an incidence 51 per cent in a series of 257 pelvic laparotomies in a 
hospital in which no special measures had been tak'cn to prevent 
retention, and an incidence of 58 per cent following vaginal plastic- 
operations in each of two groups, one of fifty-seven patients in whom 
the same preventive measures had been employed as had achieved 
notable success in patients sub/ected to laparotomy, and a control 
group of si.\'ty-two patients in whom no such measures had been used. 
Such retention also not infrequently follows parturition, particularly 
if the delivery has been operative. 

As such retention greatly increases the liability of cystitis and 
adds to the patient’s postoperative discomfort, every effort should be 
made to combat it. In 1925, a routine was adopted on the gynecologic 
service of the Johns Hopkins Hospital which has greatly reduced the 
incidence of postoperative retention. Before the patient leaves the 
operating table 30 cc. of 0.5 per cent aqueous solution of mercuro- 
chrome is instilled into the bladder, and a liter of 2 per cent sodium 
bicarbonate solution containing 60 cc. of liquid petrolatum are 
administered by rectum. This routine was instituted under the 
direction of R. G. Craig-^ who reported the early results and who 
believed that the mercurochrome caused a chemical irritation of the 
bladder resulting in an earlier desire to void, and that the rectal fluid 
resulted in a more rapid e.xcretion of urine with an earlier filling of the 
bladder. Woodruff and TeLinde"-’ have recently reported on 500 
patients subjected to pelvic laparotomy treated in this wa^- with an 
incidence of only 6.5 per cent who required catheterization, as com- 
pared with 51 per cent in a control series of 257 patients. They con- 
cluded that the bladder instillation was of primary importance rather 
than the rectal fluid, since in a series of fift\'-four patients in whom 
the bladder had been instilled but the fluids omitted, only 5.6 per 
cent required catheterization. As evidence that the bladder was more 
completely emptied following this treatment than in the control 
series, it was found that the average time of the first voiding follow- 
ing operation was five and one-half hours, while in the control series 
it was nine and one-half hours. The average amount of the first 
voiding was 194 cc. as compared with 168 cc. after nearh' twice the 
time in the control series. Postoperative urinarj^ infection occurred in 
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only two of the 500 patients, and in both of these there was a history 
of such infection previously. 

As stated above, no such decrease in the incidence of necessary 



Fig. 33. Hysterectomy completed. Bladder 
bisected and left half already removed, 
leaving button of vesical mucosa about 
ureteral orifice. (From Hunner, Guy L. 

J. UroL, 39; 343, 1938.) 

catheterization was found to result from this treatment in patients 
subjected to vaginal plastic operations, and indeed it was found that 
following the Watkins interposition operation 72 per cent of the 
patients required catheterization. The authors, therefore, suggested 
the use of an indwelling male catheter in this type of case for the first 
week following operation. Kretzschmar and Brown^^^ have also 
advocated the use of the Indwelling catheter, connected with a 
reservoir of irrigating solution, in such a way that drainage or irriga- 
tion can be instituted as desired without change of apparatus. The}^ 
suggest a 0.25 per cent solution of acetic acid as the irrigating fluid as 
this gives a pH of 3, considerably lower than can be tolerated by any 
of the usual offending organisms. 

The advisability of the use of the indwelling catheter is open to 
question. The three objectives to be achieved in the treatment of 
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these cases arc prevention ol' overclistcntion of the bladder, the pre- 
vention of residual urine and the prevention of infection. The first 
two of these objectives is certainly achieved by the indwelling 
catheter, but 25 per cent of the patients thus treated by Krctzschmar 
and Brown’’’^ developed infected urine, and figures pertaining to this 
are not stated by Woodruff and TeLinde.--' Curtis-' employing a 
routine of repeated catheterization, practically eliminated postopera- 
tive urinary infections in a large series of eases reported as long ago as 
1918. In my own e.xpcriencc, which I believe agrees with that of 
Curtis, it is of primary importance that catheterizations be repeated 
frequently enough to prevent overdistention of the bladder, and that 
to achieve this the sensation of bladder fullness on the part of the 
patient should be used as an indication, rather than that catheteriza- 
tion be repeated after any certain number of hours. When after 
several catheterizations the patient begins to void, she will usually 
not be able to empty her bladder completely at first. It is, therefore. 
Important that catheterization be continued at least once a day until 
only a very few cc. of residual urine are obtained. This rule should 
also be applied after the removal of an indwelling catheter. When 
repeated catheterization is necessary, or if an indwelling catheter is 
used 30 cc. of some mild antiseptic solution, 0.5 per cent mercuro- 
chrome or i : 1000 silver nitrate solution, should be instilled into the 
bladder once a day. When catheterization is required over a period of 
several days, or particularly if an indwelling catheter is used the oral 
administration of 6 to 12 Gm. of ammonium mandellate dally will 
often prove efficient as a prophylactic measure against infection. 
With the indwelling catheter the acidification of the urine, thus 
achieved, is often helpful in the prevention of encrustations and the 
clogging of the catheter by urinary sediment. If the reduction in 
residual urine appears unduly slow, it can often be hastened by the 
oral administration twice dally of 0.2 Gm. of mecholyl bromide 
(acetylbetamethylcholine bromide). Indeed this drug or doryl 
(carbamlnolcholine chloride) may at times be effective in eliminating 
the necessity of catheterization or at least shortening the period over 
which it is required. 

VI. DISEASES OF THE BLADDER 

The bladder being an organ common to and essentially of the 
same character in both sexes, most of the diseases to which it is 
subject are of much the same character in both the male and female. 
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In the case of tuberculosis and primary neoplasms, this is true with 
regard to all aspects of the conditions, and these subjects are so 
adequately covered in all standard works on urology and the general 



F>g, 34. Ureters have been mobilized; peritoneum 
has been closed with a purse-string suture 
which included round and utero-ovarian liga- 
ments; posterior wall of vagina incised and 
drawn aside to expose anterior wall of rectum. 

Smaller insert: Ureterovesical buttons have 
been drawn into rectum and superficially 
placed fixation sutures of 40 day. No. 00 catgut 
have been set. (From l iunner, Guy L. J. Urol., 

39: 343> i 938-> 

literature, that no special treatment is called for in an article such as 
this, devoted to those features of urology peculiar to the female. 
Other conditions, however, particularly inflammations of the com- 
moner bacterial varieties, as well as some special forms, and second- 
ary neoplasms entail certain variations as to incidence, etiology, etc., 
which distinguish them somewhat in the female from similar condi- 
tions in the male, and therefore call for at least a brief consideration. 

I. Comvxon Inflmmnations, It is the author’s impression that 
cystitis, or inflammation of the bladder, resulting from in^9lsion by 
the more usual types of organisms, occurs considerably more fre- 
quently in the female than in the male. No accurate statistical data 



6oo 


EVERETT— UROLOGY IN THE FEMALE 


upon this point has been found for adults, but among admissions to 
the Harriet Lane Home (The Pediatric Department of the Johns 
Hopkins Hospital) urinary tract infections have been noted nine 
times as frequentlj^ in girls as in boj'-s. The most ready explanation of 
this fact seems to lie in the shortness of the female urethra, with its 
less efficient sphincter mechanism, and its meatus lying in a field 
constantly contaminated by colon bacilli and other offending organ- 
isms. If then some circumstances occur which tend to decrease the 
normally high resistance to infection of the bladder mucous mem- 
brane the basis of a cystitis is established. In the child such lowered 
resistance is probably usually the result of some systemic condition 
such as malnutrition, digestii^e disturbances or respirator)- infections, 
but in the adult female pathologic processes in the neighboring 
genital organs frequently offer a more readily recognized cause of 
lowered resistance in the bladder, Ormond^®^ states that autopsy 
studies show a low grade inflammatory reaction in the trigone of 
most female bladders, even though no clinical evidence of urinar)^ 
tract disease may have been observed during life, and that similar 
lesions are usually not found at autopsy in the male. In a recent 
preoperative study of the urinary tracts of one hundred patients to 
determine the effects of various gynecologic conditions Everett and 
Sturgis'*® found infected bladder urine in 26 per cent. Among the 
various types of conditions the highest incidence of infected urine 
(35.3 per cent) was found in the group of seventeen patients with 
cystocele with or without varying degrees of prolapse of the uterus. 
In this group were four patients with complete procidentia in two of 
whom (50 per cent) the bladder urine was infected. A group of 
forty-seven patients with uterine myomas showed 30 per cent 
infected bladder urine, while surprisingly enough in twentj'-eight 
patients with pelvic inflammator)- disease, ranging from chronic 
salpingitis to pelvic abscess, the bladder urine was infected in only 
14.3 per cent. 

The bacteria which may be responsible for the production of 
cystitis and more extensive urinary tract infections commonly are 
members of the colon bacillus group and staphylococci, and less 
frequently, various forms of streptococci, enterococci. Bacillus 
pyocyanesis, Bacillus proteus, and gonococci. The bladder mucous 
membrane in its normal state is usually highly resistant to most of 
these organisms, as is evidenced by the rarity of infection following 
catheterization in order to obtain uncontaminated specimens of 
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urine, a common practice among gjmecologists. It is true that such 
catheterizations are carried out with as nearly sterile technic as 
possible, but it is generally admitted that it is probably impossible to 



Fig. 35. Location of multiple minute ulcers (Hunner) on the right vertex, and 
the surrounding edema area found at operation. (From Hunner, Guy L. 
J. A. M. A., 70: 203, 191S.) 


rid the meatus and lower urethra completely of all bacteria. On the 
other hand, when catheterization has to be repeated in the presence 
of residual urine or a recently traumatized bladder, as in patients 
with postoperative retention, the most rigid prophjdactic measures 
often fail to prevent the development of cystitis. Such considerations 
as this have led most urologists to believe that cystitis as a primary 
entity occurs but rarely, and that the term should be condemned 
as a diagnosis and used only to designate a symptom complex consist- 
ing of painful and frequent urination associated with pus in the 
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urine. This sjTOptom complex of course does indicate an inflamma- 
tion of the bladder, but in most instances careful examination of the 
patient will reveal that this inflammation is secondary to some 
more serious though less overtlj* symptomatic lesion. The all too 
common practice among practitioners and internists of hastily diag- 
nosing cj^stitis on the basis of the above symptoms, and directing 
treatment toward relieving the bladder condition alone, is not only 
usually attended by failure in its purpose, but subjects the patients 
to the dangers of delay in the diagnosing and treating of more 
serious lesions. In a group of eighty-seven female patients with 
cystitis at the Massachusetts General Hospital carefully analyzed 
by G. G. Smith, 6i per cent showed p3'elonephritis, 19 per cent 
renal tuberculosis, and 20 per cent either a local obstruction or a 
pelvic or S3'stemic infection, so that in not a single case could the 
C3'stitls be considered as primar3^ 

In spite of such considerations, however, most of us who have 
dealt with urologic conditions in the female, have encountered a not 
inconsiderable number of patients suffering from so-called simple 
acute cystitis, in whom no associated lesions of an3’- moment or 
consequence could be demonstrated b3' the most careful methods 
of examination. Such attacks ma3' occur in association with pelvic 
congestion incidental to a menstrual period, or following abnormalh* 
violent or frequent coitus (so-called honeymoon C3'stitis) or as a 
sequelum of the mildest t3'pes of respirator3' infection. The gen- 
erall3' recognized fact, that such a condition of apparentl3' primar3' 
simple C3'stitis is encountered almost exclusivel3f in females, would 
suggest that these attacks result from ascending urethral infection, 
b3' the mechanism described above. Attacks of C3-stitls of this t3"pe 
are usualK'^ of short duration and tend to 3’ield readil3' and quickh' 
to simple forms of therap3’. The failure so to respond to therap3- 
should tend to remove a case from this categor3', and lead to further 
search, both in general examination and more especiall3'^ in local 
examination of the pelvis and urinar3- tract, for the primary cause 
of the infection. The presence of conditions of the genital organs 
such as prolapse and C3'Stocele, large pelvic tumors, and pelvic 
inflammations render a patient more susceptible to such attacks of 
C3'stitis, and recurrences will tend to follow in more or less rapid 
succession, despite successful treatment of the Individual attacks, 
until such pelvic conditions are corrected. As stated previously, 
however, if the correction of the pelvic lesion involves operative 
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procedures, it is higlilj’ important, if possible that the urine be 
rendered sterile before operation in order to forestall more serious 
urinary tract infections during the postoperative convalescence. 



Fig. 36. Low power photomicrograph through an area of interstitial cystitis 
(hhmncr Ulcer); n, gradual fading of the transitional epithelium; b, ulcer area 
made up largely of blood vessels; c, muscles in mucosa layer; d, blood vessels 
packed with leucocytes even in the deeper layer of mucosa. (From Hunner, 

Guy L. J. M. A., 70: 203, 1918.) 

The onset of such an attack is usually sudden. The symptoms are 
marked frequency and urgency and painful urination. The urine 
contains much pus and in the earlier stages usually some red blood 
cells also can be found. Occasionally the haematuria is sufheient to 
be observed grosslv. Fever is usuallv absent if the bladder alone is 
Involved. 

Before treatment is instituted a careful history should be ob- 
tained and a careful physical examination including vaginal and 
rectal examinations should be performed in an attempt to discover 
any contributory etiologic factors. If such factors are discovered, 
they should be treated by appropriate measures if possible along with 
the treatment of cystitis. Cystoscopic examination during the acute 
stages is unnecessarily painful, and therefore apt to be unsatis- 
factory. It should be deferred until the acute symptoms have 
subsided, or until their failure to subside under appropriate treat- 
ment seems to indicate that the primary source of the trouble has 
not been discovered, and therefore must be sought more carefully 
by complete examination of the urinarv tract. Until very recently 
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necessrpr of ?uci local treatments. ^tTen treated iy tiese cider 
methods complete cure C'f even the mildest cf such cases frepuently 
could not i»e achieved in less than a month- 3 f chemotherapy is 
effective at alL its purpose “dll nsuady he accc'mplished in a vreeh or 
less. For the serersT times of urinamr tract infections, particmlaTly if 
the upper tracts are involved the sulfa-drnrs have heen fcmnd tci he 
more eSicaent than mandellic acid, so that recently there has heen 
some tendency to discard the latter altogether. In the time c>f case 
under discussion, hem ever, the author has found it most useful The 
ohending organism In these cases of simple acute cystitis is usualli 
either the colon ha callus or staphylococcus, hoth of m-hich are 
susceptible to this form of therapy. Flliile the drug is unpleasant to 
tale and usually produces mild disagreeable S7impt0'm5 such as 
headache, dizmness and occasionally nausea and vomiting, it never 
produces severe tonic reactions such as sometimes result fre-m the 
administration of sulfanilamide. T-velve Grams of either the 
ammonium or calcium salt shoold he given daily, the duid intale 
should he reduced so that no more than a liter of urine vrill he en- 
creted daily, and the common allcaline ash producing foods should he 
eliminated from the diet during the period of medication. In order 
that the drug may he elective the ph cf the urine must he reduced 
to 5.5 or lover. This usually is accomplished hy the third dao -with- 
out other medication, hut failing in this ammonium chlonde should 
he given in addition. The medication should he continued for a veelu 
vrhen, if the condhion is really one of simple arate irrstrtis due either 
to colon bacilli or staphylococci, all symptoms vdlJ ha-.e subsided 
and the urine yvill he clear microscopically and sterile. If s^mptom^^ 
and pyuria should persist for more than three to four yveels in sphe 
of adequate treatment complete urologic study oftheurinnr* tract 
should he made. 

Chronic cy sthis is characterized hy the persistence oy er a longer 
period <■'! time of symptoms similar to hut usually less sey ere than 
those encountered in the acute condition. Such chronic inflamma- 
tions of the bladder are rarely if ever primayc, and their satisfactcry 
treatment therefeue, usuallv entails the search for, location of, and 
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final elimination of the primary contributing cause. As the proce- 
dures necessary to accomplish this purpose maj^ sometimes require 
considerable time, some symptomatic relief may often be given the 



Fig. 37. Low power photomicrograph through an area of interstitial cystitis 
(Munner Ulcer) : a, abrupt ending of stratified epithelium at edge of healing 
ulcer; b, single layer of cuboidal cells; attempt at repair over the healing area; 
c, so-called cysts or glands, with mucous or goblet cell lining; d, smooth 
muscle in mucosa layer; c, blood vessels filled with leucocytes; /, collection 
of small round cells and leucocj-tes. General rarefaction due to edema. 
(From Hunner, Guy L. J. A. M. A., 70: 203, 1918.) 

patient in the meantime by local treatment of the bladder. Such 
treatment usually should consist of irrigations of some mildly 
antiseptic and soothing solution such as 2 per cent boric acid, each of 
which should be followed by an instillation of 30 cc. of some more 
potent antiseptic. For the latter purpose various drugs such as 
mercurochrome 0.5 to i per cent solution, organic silver compounds, 
merthiolate 1-2000, and silver nitrate i-iooo or 1-500 ma}^ be used. 
The irrigations and instillations may be given dail}^ but three times 
a week is usuallv sullicient in the chronic cases. Before the advent of 
the more effective chemotherapeutic agents now available, such 
measures also constituted the chief means of treating acute cystitis. 
In the chronic cases the relief given by such treatment will almost 
certainly be temporary and of brief duration unless the primaiy cause 
is located and eliminated. 

If the contributing cause should prove to be a lesion of the genital 
organs, such as cystocele, uterine prolapse, or pelvic inflammatory 
disease, it will usually be discovered quickly; and when the cystitis is 
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dependent solely on such conditions, chemotherapy is apt to be 
effective, provided the pelvic lesions are treated appropriately at the 
same time. Where such factors as foreign body or tumor in the 
bladder exist, they are apt to be discovered early because the per- 
sistence of severe symptoms and particularly hematuria, in spite of 
ordinarily adequate conservative treatment, leads one soon to 
suspect that something more serious than a simple cystitis exists, and 
cystoscopic examination of the bladder alone reveals the obvious 
complicating lesion. Such cases are of relatively rare incidence, how- 
ever, as compared with the great group of chronic urinar}-- tract 
infections where the chronic cystitis is secondary to infection in the 
upper tracts. It is these cases that are most apt to be wrongly 
diagnosed by internists and practitioners, because of the fact that in 
man}' instances the S3'mptomatology seems entirely limited to the 
bladder. 

In examining a case of chronic cystitis associated with chronic 
upper tract infection, we usually find that the urethra is somewhat 
infiltrated and will accommodate easil}' only a No. 7 or 8 Hegar 
dilator as compared with the No. 10 which can be easil}' passed into 
the normal urethra. In most cases the mucous membrane of the 
bladder appears for the most part very nearly normal, e.xcept for 
some dilatation of the submucosal vessels. In the more intense cases, 
however, there may be diffuse reddening of the whole mucous mem- 
brane which in places may be ulcerated and covered with fibrin. In 
such intense cases the bladder usuall}' requires some palliative treat- 
ment with irrigations and instillations before the ureters can be 
catheterized. More frequently, however, such an Intense cystitis is 
not found, but rather what in a reality is a chronic trigonitis, in 
which the mucosa of the trigone appears thickened and opaque and 
often shows minute elevations giving it a rough granular appearance. 
If the upper tract infection is unilateral, this trigonitis is apt to be 
more marked on the side of the offending kidne}', and a zone of few 
millimeters wide around the ureteral orifice may appear brilliantly 
red. Having made these observations in the bladder the ureters 
should be catheterized and microscopic and bacteriologic studies 
made of the individual kidney urines. The individual function of the 
two kidneys should then be determined, and finally plain x-rays, 
p^'elograms, and pyeloureterograms should be made. These studies 
should result in an accurate diagnosis of the condition of the upper 
tract and upon this basis rational treatment can be instituted. If 
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renal stones, functionless pyonephrosis or renal tuberculosis are 
found to exist, the appropriate surgical measures should be instituted 
for the elimination of these lesions, and this having been accom- 





Fig. 38. High power (Zeiss D. D. 4.3 mm., reduced .nbout onc-iialf) photo- 
micrograph of Hunner Ulcer: a, the horizontal arrangement and “hornified” 
appearance of the epithelial cells; b, single cuboidal layer over healing area; 
c, muscle cells of the mucosa layer; d, capillaries filled with leucocytes. 
(From Hunner, Guy L. J. /V. M. A., 70: 203, 1918.) 

plislied, the bladder inflammation vill tend to subside spontaneously. 
Far more frequently, however, a low-grade chronic pyelitis or pyelo- 
nephritis will be found, probably originally caused and subsequent!}^ 
maintained by interference with adequate drainage. The causes of 
such interference with drainage may be found outside of or within 
the urinary tract. Among the former may be mentioned pressure 
upon the ureter from a pregnant uterus or tumors of the pelvic or 
other abdominal viscera, or an aberrant artery to the lower pole of 
the kidney, and dense scarring in the broad ligament regions as a 
result of pelvic inflammatory disease or irradiation of the pelvic 
viscera. Within the urinary tract we find such lesions as congenital or 
acquired intrinsic stricture of the ureter, abnormal angles at the 
pelvi-ureteral junction, and kinking of the ureter due to ptosis of the 
kidney. Of all the causes of such inadequate renal drainage, in our 
experience by far the most common is acquired intrinsic stricture of 
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the ureter, and the most satisfactory method of treating this lesion is 
b}" dilating the ureter through a Keilj" cj'stoscope with wax bulbs 
molded upon ureteral catheters, or in cases with extremely dense 
strictures, with graduated bougies. The elimination of most of the 
other causes mentioned requires some appropriate surgical procedure. 

In our e.xperience with mandeliic acid and sulfanilamide, we have 
found that while these drugs in proper doses will decrease the 
intensity of the infection and in some cases even procure sterile 
urine, the infection will quickly recur and return to its former 
intensity unless the cause of inadequate drainage has first been 
eliminated. On the other hand we have found that infection will often 
completely disappear without the aid of chemotherapy when ade- 
quate drainage has been satisfactorih’ established. Probablj' the 
most satisfactory procedure for the treatment of this group consists 
of first establishing adequate drainage by means of ureteral dilata- 
tions or appropriate surgery; and if after this infection still persists, a 
course of the proper chemotherapeutic agent. 

2. Interslilial Cystitis {Elusive Ulcer; Hunner Ulcer). This con- 
dition was probably first described as “interstitial cystitis” by 
Skene, and in 1907 Nitze'®^ (Lehrbuch der Kystoscopie) used the 
term “parenchymatous cystitis.” These earlier works, however, 
dealt little with pathology and offered no solution to the problem of 
relieving the distressing symptoms. To Hunner, a gynecologist, is due 
all credit for the first systematic description of the condition and for 
suggesting effective methods of treatment. Hunner’s“ first publica- 
tion (1914) was entitled “A Rare Type of Bladder Ulcer in Women 
with a Report of Eight Cases.” He predicted, however, that with 
careful search the condition would be found also in men, and this 
proved to be the case as later reported by Kretschner,*-^’^-®’^^® 
Geraghty,®® Bumpus,^® Frontz,'*® and others. According to Ormond,^®® 
however, it occurs three to four times as frequently in women as in 
men. For this reason and because of the important contributions 
that gynecologists, particularly Hunner,®®-'®’'®’'®'®* and Keene*®®’**® 
have made to the subject it is one of particular interest to the 
specialist in female urology. It has been described under various 
names. In addition to those already cited may be mentioned “para- 
cystitis” (Geraghty), “Submucous ulcer” (Bumpus), and “pan- 
mural ulcerative C3'stitis” (Keene). It was in 1918 at the suggestion 
of Cullen that Hunner"® first used the term “ elusive ulcer” as sugges- 
tive of the difficulties sometimes encountered in seeing the lesion 
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cystoscopically, the fact that the lesion is often missed, and the fact 
that the lesion visible by cystoscopic examination is usually quite 
misleading as to the extent of the \Yhole disease process. John G. 



Fig. 39. Thirty-three nrinute intravenous 
pyelograms made three years after treat- 
ment with 2600 me. hr. of radium emana- 
tions for stage ni carcinoma of the uterine 
cervix. At the time of this examination the 
patient had been suffering for more than a 
year from an intense ulcerative cystitis with 
encrustations, which prevented location 
and catheterization of the ureteral orifices. 

Note the marked bilateral hydronephrosis. 

Plates taken earlier than thirty-three min- 
utes following injection of diodrast showed 
very poor visualization. The patient devel- 
oped a vesicovaginal fistula four years and 
seven months after irradiation and died of 
uremia one month later. Complete autopsy 
failed to reveal any remaining carcinoma. 

(From Everett, H. S. Am. J. Obst. C^Gynec., 

38: 8S9. 1939 -) 

Clark^' objected to this term and suggested that “Hunner ulcer” be 
substituted. These two and “interstitial C3'stitis” are the terms most 
frequently used toda3\ 

The etiology of the condition is still not entirely settled. Hunner 
has believed since his second contribution that distant foci of infec- 
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tion in tonsils, paranasal sinuses or at the roots of teeth are probably 
the most important factors, and in an analysis of 127 cases he found 
sixty with associated ureteral strictures which he believes also usually 
result from focal infection. Meisser and Bumpus''- enthusiastically 
championed this theory and were able to demonstrate a selective 
affinity for the urinary tract in animals on the part of streptococci 
isolated from foci of infection in patients suffering from such lesions. 
Keene”® could find no demonstrable focal infections in some of his 
patients and could see no benefit from their elimination when found, 
but from the pathologic character of the lesion he believed that it 
was of hematogenous origin either embolic or toxic. The possibility 
of tuberculosis as a factor was carefully considered by Hunner, 
Keene, and others and eliminated on both bacteriologic and his- 
tologic grounds. Any association between parity or conditions of the 
pelvic organs has also been excluded. Keene was of the opinion that a 
latent or recurrent renal infection might be the etiologic basis, but 
admitted that in the majority of instances the demonstration of such 
lesions was lacking. The condition has been described as beginning at 
almost all ages from early youth on, and in Hunner’s first twenty-five 
cases the average age at onset of s^'mptoms was twenty-fi\'e years. 

Pathology. Careful descriptions of the lesions have been made by 
most of those who have contributed to the subject, but Hunner’s 
original description has hardly been improved upon and may be 
quoted in full: 

“The histologic study of specimens removed at operation shows a fairly 
uniform picture in all cases. It is a picture of chronic inflammation involving 
ail coats of the bladder and extending over the wide area which at operation 
shows oedematous thickening. At the site of the minute ulcer there is loss 
of the epithelial coat and the underlying mucosa shows the granulation 
tissue characteristic of active ulcer. Other sections taken from what 
appears to be an ulcer in the gross specimen show an abrupt ending of the 
epithelial laj^er at the edge of an area that is ex’identh- undergoing healing, 
and here the mucosa layer is less richlj' supplied with capillaries, and is 
much like the mucosa beneath the epithelial covering, showing a preponder- 
ance of connective tissue and infiltration of round cells and leucoc3’tes. 
Such a healing area maj^ be covered bj’ a single laj'er of cuboidal cells. 

“The mucosa layer in the neighborhood of the ulcer sho^^s an increase 
in the number and size of the capillaries, varying in different specimens. 
The capillaries are often stuffed with leucocytes as are many of the Ivmph 
spaces. There is an appearance of hyaline degeneration in some areas, and 
in some of the sections the oedema causes rarefication, 
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“The muscularis mucosae seems to be hypertrophied in most of the 
specimens. The muscle coat shows enlarged l3miph spaces filled with small 
round cells; these spaces as well as some of the blood vessels of the muscle 



Fig. 40. Endometriosis of bladder. Diagrammatic sketch of 
bladder tumor in relation to the uterus. Inset: Gross 
appearance of tumor with the characteristic bluish cysts on 
tlic surface. The bladder mucosa about the tumor is in- 
jected and thickened. (From Henriksen, E. J. A. M. 

104: 1401, 1035.) 

coat, contain main- leucoct^tes. Immediately' beneatli tlie ulcer, the muscle 
in places shows invasion and breaking up by the inflammatory' process. 
The peritoneum, subtending a diseased area shows deeided thickening.” 

Symptoms. The disease is characterized by' its chronicity' and by' 
the extreme severity' of sy'mptoms referred to the bladder with rela- 
tively little to be found on examination of the urine. Hunner states 
that the chief symptom is pain associated with which other symp- 
toms of cystitis occur in varying degree, namely, frequently' day and 
night, strangury, burning and smarting. “The pain is often of the 
most extreme grade, the patient complaining of a jabbing or stabbing 
knifelike pain, or of a sensation of a jagged, sharp stick in the blad- 
der.” The pain may be referred to the perineum, vulva, suprapubic 
regions, along the course of the ureters, to the rectum, or down the 
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ihighs. !l is aggravated by walking, coitus or intestinal peristalsis. 
The severity of the pain with the loss of sleep resulting from the 
marked frequency often leads to complete nervous exhaustion, fn 
Hunner’s first twenty-five patients an average of ten years had 
elapsed since the onset of symptonrs before the correct diagnosis was 
made, and many of them had been subjected to multiple surgical 
procedures without relief. 

Diagnosis. With a history of symptoms such as have just been 
outlined, if the urine is grossly clear and shows only an occasional 
leucocyte and erythrocyte microscopically in the centrifugalized 
specimen, and is sterile on culture the condition should be suspected 
at once. If, as stated by Hunner, Gcraghty and Ormond, slight dis- 
tention of the bladder causes severe pain, and the slight distention is 
followed by terminal hematuria the diagnosis is almost certain. As 
with the urine examination, cystoscopy reveals remarkably little in 
view of the severity of the symptoms. The bladder, as a rule, is 
markedly contracted due to spasm and either a general anesthetic or 
prolonged local anesthesia from an instillation of 15 to 30 cc. of 
nypercaine (Ciba) 1-500 solution is usually necessary for a satisfac- 
tory e.xamination. Hunner’s description of the lesion as seen through 
the cystoscope is quoted: 

“The cystoscopic picture is remarkable because of its almost ncgati\ c 
character in most instances. Unless one is awake to the possibility of this 
lesion and goes over every portion of the bladder mucosa the conclusion 
is easily reached that the bladder examination is negative. There ma}- be no 
portion of the mucosa that can be described ns an actual ulcer area. One’s 
attention may first be arrested by the unusually white appearance of most 
of the mucosa, or one may first discover a scar area entirely devoid of 
macroscopic vessels. Such a scar area will usually present one or more 
slightly congested area in the immediate neighborhood, and if these are 
touched with an instrument or with a dry cotton pledget in the alligator 
forceps there will be a slight oozing of blood. In the glazed dead-white 
portions of the mucosa the vessels arc likely to present a broken or ‘choppy’ 
appearance, only short segments of vessels appearing on the extra pale 
surface. There maj^ be small or speckled areas resembling the minute 
plaque-like red areas seen on the vaginal portion of an eroded cervix. At 
times the granular points are arranged in a circle which on the dead-white 
background resembles the lesion of a ringworm. 

“As a rule, careful examination will discover one or more actual ulcer- 
ations. These may be situated anywhere in the vertex or free portion of the 
bladder, but they are most frequently found high in the vertex, and on 
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cither side near the junction of the vertex, lateral, and anterior walls. This 
position just back of the symphysis is the most difficult portion of the 
bladder wall to examine with either the Nitze or Kelly method of cystoscopy. 



b 


Fig. 4t. a and h, right and left pyeloureterograms of a white woman, aged sixty-four 
years, who had sufl'ercd from descensus of the uterus for eight years and complete 
procidentia for two years. She complained of no urinary symptoms. The prolapse was 
corrected surgically by Richardson’s composite operation. Tlirce months after opera- 
tion pyelographic studies were repeated but showed no change from those shown here. 

“These ulcer areas are always small, usually measuring not more than 
5 mm. in diameter. They may be linear and measure from 0.5 to 2 cm. in 
length and from i to 2 mm. in width, and may thus resemble the mouse- 
eaten linear ulcer not infrequently found in a tuberculous bladder. Two or 
three minute ulcers may be found in a group, and they maj* be surrounded 
by a small red area of edema. The ulcers always appear to be superficial, 
and I have never seen them covered with necrotic membrane or urinary 
salts nor have I ever seen them present a picture suggesting malignancy. 
The bimanual palpation before cystoscopy may cause the ulcer to bleed, 
as may the splitting of the surface when the air distends the bladder if the 
patient is examined in the knee chest posture. Hence one may catheterize 
macroscopically clear urine at the beginning of the examination and be 
surprised to find bloody urine in the bladder Immediately afterward on 
doing cystoscopy. 

“The ulcer area may or may not be surrounded by a zone of radially 
converging vessels. One may find a minute ulcer, with or without edema, 
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around il and in another portion of the mucosa an edema area without an 
appreciable ulcer. These edema areas are generally seen immediately after 
the patient has been having an unusually bad period of bladder symptoms 
with much straiifiury. 


V 



Fir., 42. BiI.nter.nI pyeloureterognims of a 
patient with a large pseudomucinous cyst- 
adenoma of the left ovary. Note moderate 
dilatation of pelves, calyces and ureters 
above the pelvic brim. Intravenous pyelo- 
prams sixteen days following surgic.n! removal 
of the tumor showed that the urinary tracts 
had returned to normal size. 

“The full extent of the infiltrated area is rarely discovered b\- cystos- 
copy-, and at operation it is outlined by the redness and edema which arise 
during the preliminary freeing of the bladder from its surrounding tissues.” 

Ormond^'” states that the condition must be differentiated from 
tuberculosis and from granular urethritis which usually accompanies 
it. Hunner'- who also found a chronic inflammatory reaction in the 
urethra felt that it was probably secondary to the severe strangury 
as it always disappeared following operative removal of the diseased 
area in the bladder. 

Treatment. Ormond in a recent article stated that treatment 
should consist of local treatment of the bladder lesion, general treat- 
ment such as rest, elimination of foci of infection, and correction of 

C91I 



EVERETT— UROLOGY IN THE FEMALE 


6i 5 

anemia, and treatment of concomitant granular urethritis by urethral 
dilations. He listed eight types of treatment that have been used 
for the local lesions as follows: (i) Distention of the bladder either 
rapid under anesthesia or gradual without anesthesia. The pain is 
usually relieved but frequency persists and the pain recurs in three 
to four months. (2) Irrigations and topical applications with corro- 
sive substances such as silver nitrate and pure phenol; (3) intra- 
venous mercurochrome; (4) ureteral dilatations; (5) fulguration; (6) 
excision; (7) transplantation of ureters in extensive intractable 
cases; and (8) Resection of presacral nerves. Little or no success had 
resulted from measures 3 and 8. 

In the earlier reports on the subject excision was considered the 
treatment of choice by Hunner and most others. The pain was com- 
pletely relieved, and except for moderate frequency in some cases 
from a reduction in the size of the bladder due to the necessit}^ of 
excising a large area, the patients seemed cured. Later, however, in 
reviewing 127 cases, fortj'-elght of which had been treated by exci- 
sion, Hunner”* found recurrence in 42 per cent. Such findings as this 
on the part of most of those interested in the subjeet have greatly 
diminished the earlier enthusiasm for exeision. 

The treatment which seems to have proved most satisfactory 
with the test of time is first, thorough attention to the general health 
of the patient with elimination of all possible foci of infection; second, 
complete examination of the entire urinary tract with treatment of 
any concomitant lesions there. Hunner”* found ureteral stricture in 
sixty of 127 patients and noted marked sjmiptomatic improvement 
following ureteral dilatations alone; third, treatment of the diseased 
area in the bladder, either by fulguration or the application of such 
caustics as pure silver nitrate or pure carbolic acid (Sears*®”). These 
measures are not curative except in an occasional patient who after 
repeated treatment seems to obtain permanent relief. They do, how- 
ever, give satisfactory relief for a time which varies from a few 
months to about a year after which the treatment must be repeated. 
The relief as a rule persists longer following fulguration than after 
chemical application. 

3. Neoplasms. Primary neoplasms of the bladder occur con- 
siderably more frequently in men than in women and therefore will 
not be considered here. Neoplastic disease of the female genital 
organs, however, frequently exert a profound influence upon the 
bladder as well as other part of the urinary tract. In the case of 
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Fig. 43. a, dilated ureter, pelvis and cahces on the left side in a patient with a large 
uterine fibroid. Intravenous pjelograms had shown a normal right tract, but poor 
visualization of the left tract. 6, bilateral pyelograms two months after removal of the 


tumor show that the left tract has reverted to almost normal proportions. 


cologic conditions there were forty-seven patients with uterine 
myomas in 21.3 per cent of whom such distortion of the bladder was 
found, and in the thirty patients in whom the mj'^omas were suffi- 
ciently large to extend above the pelvic brim, the percentage of 
bladder distortion was 26.6 per cent. Moreover eighteen or 38.3 per 
cent of these forty-seven women complained of bladder symptoms 
such as frequency, nocturia and djsuria, but the urine was infected 
in onl}' ten or 2 1 .3 per cent, so that the bladder discomfort must have 
been due to some other cause than infection. The most probable 
cause in this particular group would seem to have been the distortion 
from external pressure of the tumors, as in most of them, even those 
in whom the urine cultures were positive, the sj'mptoms were 
relieved following removal of the fibroids. Similar findings were 
encountered in a smaller group of ten patients with ovarian tumors, 
20 per cent of whom showed distortion of the bladder, and 30 per cent 
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of whom complained of bladder symptoms, although the urine was 
infected in only one. 

Malignant tumors arising in the genitalia may also produce dis- 
tortion of the bladder by external pressure or fixation, but more 
important still they may extend to and directly involve the bladder 
wall in the malignant process. Such effects may be exerted by any 
type of malignant pelvic tumor, but as carcinoma of the uterine 
cervix occurs far more frequently than all other types of genital 
malignancy combined, it has been subjected to more intensive study 
in regard to its effects upon the urinary tract than have other types 
of malignant neoplasms. The behavior of this type of carcinoma 
toward the bladder will, therefore, be taken as an example of the 
possible effects which may be exerted by a variety of pelvic neo- 
plasms and will be treated in some detail. 

Excellent studies of this subject have been reported by Aman- 
Jean- in France, and by Graves, Kickham, and Nathanson““ from the 
Pondville Hospital in Boston, and the interested reader may refer 
to their articles for details and complete bibliography. In both of 
these articles the importance of cystoscopic examination of the 
bladder before, during, and after treatment as an aid to the evalua- 
tion of prognosis, the progress of the disease, and the success or 
failure of treatment were stressed. The Boston group recorded 
cystoscopic studies on 105 patients, forty -three of whom were 
studied before the institution of therap}', and sixty-two during or 
after therapy. In only sixteen of these was no effect traceable to the 
carcinoma observed. In fifty-three cases there were effects which 
could not be ascribed definitely to invasion of the bladder by the 
carcinoma. These were described as distortion of the bladder from 
extravesical pressure, termed “bombement” by Marzetti^^® and 
Aman-Jean;- trigonal edema, and both distortion and trigonal 
edema. The first of these effects was observed in eighteen cases, the 
second in twelve, and the combination of the two in twent3'-three. 

The distortion from e.xtravesical pressure consists usuall}'^ of a 
uniform elevation of the proximal trigone and posterior wall, 
covered with normal mucosa and unaffected by distention. The 
interpretation of this finding should be made with caution, and 
guided by the findings on vaginal e.xamination as it may be produced 
by the tumor, by the reaction following irradiation, by an inflamma- 
tory process in or around the uterus, or merely by an anterior l^dng 
tundus. The fact that Korkhov^-® found b\^ cj'stoscopic inspection a 
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Fig. 44. a, one hour intravenous pyelograms before operation of a patient with a myoma- 
tous uterus extending to the costal margin, bilateral chronic salpingitis and abscess of 
the left ov'arj-. Note the marked dilatation of ureters and renal peK'es on both sides 
with poor visualization of the left tract, h, retrograde right pyeloureterogram two 
months after operation (hysterectomy and bilateral salpingo-oophorectomy) shows 
that the tract has returned to essentially normal proportions, c, retrograde left 
pyelogram nine months after operation shows persistent dilatation of the left tract. 
This was the side upon which there was an ovarian abscess which leads to speculation 
as to possible role of this more intense pelvic inflammation in producing the permanent 
dilatation of the urinarx' tract on this side. 
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definite improvement in the bladder outline following irradiation in 
fifty of one hundred cases, and that similar observations were made 
by Aman-Jean indicates, as stated by the latter author, that such 
observations may constitute a guide as to the efhcacy of treatment. 

Schmitz, Vermooten,-^® and others believe that oedema of the 
bladder base probably in most instances signifies invasion of the 
bladder wall by carcinoma beneath the area of oedema, but Graves-’’’ 
and his associates are of the opinion that an inflammator}'^ reaction 
around the tumor in a region adjacent to the bladder may also 
produce such a picture. 

Invasion of the bladder wall by the tumor ultimately produces a 
submucous nodule or actual projection of the neoplasm into the 
bladder cavity with or without ulceration. Such was the case in 
twenty-three of the 105' cases studied cj^stoscopically by Graves and 
his associates. This finding definite!}' places a case in grade iv as 
regards extension, and as ten of the twenty-three patients mentioned 
above had been classed in grades 11 or iii from the findings on vaginal 
examination, the value of cystoscopic study as an aid to classification 
and prognosis is readily seen. 

The end stage of actual bladder involvement by cervical carci- 
noma is the formation of a vesicovaginal fistula, and Graves and his 
associates believe that most patients with actively progressive 
disease will eventually develop such fistulae unless death occurs 
sooner from hemorrhage, uremia or some other cause. They found 
fifty-five fistulae in 425 patients, or an incidence of 12.9 per cent and 
the average length of life after the appearance of the fistula was only 
live months. Autopsy studies by Behney,® Warren,-^® Williams,--" 
and Faeber^-* showed incidences of vesicovaginal fistulae of 22.3 per 
cent, 35.3 per cent, 38 per cent, and 45.3 per cent, respectively. 

Of more practical importance from the point of view of therapy 
than the actual invasion of the bladder by carcinoma, are those 
lesions which result from the treatment of carcinoma and other 
genital disorders by irradiation. These lesions frequently occur in 
patients in whom the carcinoma has been arrested or even cured, and 
have been described by Dean,®-*-®'’ Newell and Crossen,^®- Smith,^®' 
Colby,-^ and Everett.-*- Dean who probably has given the clearest 
description of such conditions has mentioned three types of reaction 
to irradiation found in the bladder as follows : 

“Primary erythema occurring within twenty-four hours after 
treatment and being merely a nonspecific reaction to local irritation. 
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“Secondar}' erj^thema appearing usuallj^ about twenty-eight days 
after treatment and being a specific reaction to irradiation, probably 
due to temporary vasodilatation. 



Fig. 45. Right pyeloureterogram of a patient with extensive pelvic cellulitis. The left 
side was similar to the right and there was colon bacillus infection and reduction of 
function on both sides. The patient was treated by transfusion, sulfanilamide and 
diathermy. There was marked symptomatic improvement, the urinary infection was 
eradicated and the function of the kidneys returned to normal, b, shows the change in 
the right urinary tract after six months. On the left side where there was some per- 
sistence of pelvic induration no such change occurred in the urinary tract. 

“Tertiary reaction consisting of obliterative endarteritis with 
sloughing and ulceration of the tissues. These lesions are often 
covered with grajdsh slough or gritty deposits and can onl}'^ be 
defmitel}’^ distinguished from carcinomatous invasion by biops}'. 
The}'^ rarely appear earlier than a j'ear and may appear as late as ten 
j^ears after treatment with an average of two and one-half years.” 

Dean found an incidence of 2.5 per cent of such tertiary ulcera- 
tions in all patients treated and 7.3 per cent in those retreated, and 
Newell and Crossen found slightly more than i per cent. Everett, 
in a stud^" of only those patients in whom the carcinoma was appar- 
entty arrested or cured, found an incidence of 18 per cent, and 
Colby, whose statistics were compiled in a similar manner reported 
an incidence of 34.3 per cent. The ulcerations went on to the forma- 
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tion of vesicovaginal lislula in two of Smith’s seven cases, seven of 
Colby’s twelve cases, and two of EvercU’s seven. 

In one of Everett's patients who eventvially developed a fistula 
the ulceration involved the whole of ll\e base and trigone and was 
covered by a dirty membrane containing calcareous deposits. There 
was marked ureteral obstruction and the patient died of uremia live 
vears after treatment of the carcinoma. Auto])sy hdled to reveal any 
evidence of remaining carcinoma. 

In view of the relatively small dosage of irradiation that had been 
given some of the.<:e patients, Dean suggested tlic probability of indi- 
vidual susceptibility of the bladder tissues to such iniury. Most of the 
authors are agreed that unless iistulac develo]) the ulcers eventually 
tend to heal, but that the healing process is a slow one. Various types 
of treatment have been suggested from simple irrigations to fulgura- 
tion of the ulcer base, but all are agreed that a most Important item 
is the avoidance of further irradiation, a procedure which may well 
be suggested and carried out unless the lesions are carefully difi'er- 
entiated by biopsy from carcinomatous invasion. 

Everett found some type of bladder disturbance in approximately 
55 per cent of his cases. Some showed the secondary reaction de- 
scribed by Dean but it usually occurred later than was obscr\Td by 
that author. Others showed areas in the base of the bladder in which 
the mucous membrane as a whole was abnormally pale but showed 
evidence of petechial submucosal hemorrhages. Since three patients 
presenting this jFicturc later developed ulcerations, it was considered 
as possible evidence of an earlier phase of the ischemic process which 
eventually leads to ulceration. 

4. Ejulomclriosis. An exceedingly rare condition but one of 
exceptional interest to the gynecologic urologist is endometriosis of 
the bladder. The first case of this nature was reported in 1921 by 
Judd'"''’ and since that time perhaps forty others have been recorded. 
In Judd’s ease the condition was considered to be primary in the 
bladder, and Henriksen''' in 1935 reported what he believed to be the 
tu cnt\ first case bclon^in,^ to thi s classification. Henriksen was of 
the opinion “that the term ‘primary vesical endometriosis’ should be 
limited to those cases in which no demonstrable contiguity with the 
uterus, fiillopian tube or ovaries is present, and in which there has 
been no surgical trauma of the bladder wall or its peritoneal reflex- 
ion.’’ In 1939, Reynolds'"- was able to collect thirty-four cases all 
primary. In view of the relative frequency of endometriosis involvin" 
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the genital organs and pelvic peritoneum it would seem logical to 
suppose that cases of bladder involvement secondary to the process 
in the adjacent pelvic viscera would occur more frequently. This, 



Fig. 46. Showing marked dilatation of the ureters above the pelvis and a uretero- 
peritoneal fistula at t on the left side. There was also a large \ esicovaginal 
fistula. These developments followed eighteen months after irradiation 
therapy for carcinoma of the uterine cervix. Complete autopsy rex ealed that the 
carcinoma had been entircK eradicated. (From Hunner, G. L. and Exerett, H. S. 
J. Urol, 28: 333, 1932.) 


however, has not proved to be the case, at least in so far as can be 
found in a review of the reports to the present time. Keene”^ re- 
ported two such cases in 1925 and ten years later Henriksen was able 
to find reports of only nine similar ones. 

Most of the reports have dealt extensively with the theories of the 
origin of endometriosis, particularly the primary vesical type. While 
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such discussions are of considerable interest to the gynecologic 
pathologist they are of little value to the practical urologist. 

The condition consists of a tumefaction in the bladder wall situ- 
ated slightly above the interureteric fold in the region of the uterine 
prominence. If the specimen is obtained for microscopic studj^ it will 
show endometrial type glands with or without stroma embedded in a 
fibromuscular matrix. 

The symptoms are usually gradual in their onset and consist of 
bladder cramps, dysuria, frequency and terminal hematuria, present 
onlv, or certainlv most marked in association with the menstrual 
periods. Most of the recorded cases have occurred in women between 
the ages of thirty-five and forty-five. On cystoscopic examination the 
tumor appears as a sharply defined area of congestion posterior to the 
interureteric fold which may involve one or both ureteral orifices. 
Through the mucosa bluish cvsts mav be seen, and if there is mucosal 
involvement bluish translucent grape-like projections may e-xtend 
into the bladder cavitv. If there is involvement of an ureteral orifice, 
in addition to the bladder symptoms there is apt to be renal pain on 
the aflected side at the time of the menstrual periods. The urine is 
usually normal except for hematuria which occurs only during 
menstruation. 

The treatment should be varied according to conditions found in 
the individual case. In the primary cases if the patient is young and 
desires children and there is no ureteral involvement, surgical exci- 
sion of the tumor should be done. If the patient is near the meno- 
pause or if there is ureteral involvement, castration by irradiation is 
the treatment of choice. In the secondary cases surgical castration is 
preferable, in that it permits attention to other foci of endometriosis 
at the same time. Each of these forms of treatment usually has been 
successful in relieving the patients of all urinary symptoms. 

5. Stones aiid Foreisn Bodies. Vesical calculi occur extremelv 
rarely in women as compared with men except as secondary deposits 
around foreign bodies. Among i ,007 cases cited by Sir Henry Thomp- 
son‘^’“' only fourteen were adult females. Among Lower’s^'*^ series of 
157 cases only nine were in females. Since as has been mentioned 
bladder infections occur considerably more frequently in female than 
in male patients, this rarity of stones in the female must be due to 
the low incidence of small caliber obstructions of the urethra and 
vesical neck. On the other hand foreign bodies introduced into the 
bladder by patients themselves are found considerably more fre- 
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quently in women than in men. Such mishaps usually result from 
masturbation or attempted abortion and lists comprising a great 
variety of objects so introduced have been compiled. Commonly 
found in such lists are such objects as hairpins, lead pencils, knitting 
needles, small wooden sticks and so on. Furthermore such objects as 
bits of catheters or rubber tubing may occasionally break off and be 
left in the bladder, or the bladder wall may be penetrated by a suture 
during pelvic operations. Rare cases have been recorded in which 
material from a dermoid cyst or fetal bones from a neglected e.xtra- 
uterine pregnancy have made their way into the bladder. Stones are 
apt to form from the deposition of urinary salts around any such 
foreign body left in the bladder, and the rapidity with which this 
may take place is often surprising. Beginning encrustation of such an 
object maj' often be observed within a very few days from its 
introduction. 

The symptoms of foreign body in the bladder are usually those of 
a severe cystitis, namely, marked frequency, urgency, pain and 
strangury. Pus and blood in abundance are usually present in the 
urine. Intermittent retention of urine may occur from blockage of the 
vesical neck by the stone. If such symptoms have persisted for a con- 
siderable period before the patient seeks medical aid, the introduc- 
tion of a foreign body during masturbation or in attempted abortion 
should be suspected at once. 

If the stone or foreign bodj- is large it can be felt on vaginal 
examination, and often can be sounded with a glass or metal catheter. 
A roentgenogram of the bladder region and cystoscopic examination 
may be relied upon to make the diagnosis conclusive. 

If the foreign body is small or elongated and of small caliber, it 
usually can be removed through a Kelly cystoscope with alligator 
forceps. Stones too large to be removed in this way may sometimes 
be crushed and the particles removed, or a stone onl}’’ slighti}' larger 
than the lumen of the cystoscope may sometimes be grasped through 
the instrument and drawn out through the urethra simultaneously 
with removal of the cystoscope. If the stones are large and hard, or if 
they or portions of the foreign body around which they maj' have 
formed are embedded in the bladder wall, it is usually wiser to resort 
to cystotom3r than to attempt removal through the urethra. In the 
adult parous female the simplest approach for C3'Stotom5' is through 
the vagina and this method usuall3' can be used with entirel3' satis- 
factor3^ result, unless some other lesion is suspected such as tumor or 
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diverticulum which requires thorough and complete exploration of 
the bladder. Under these circumstances suprapubic c^^stotomy will 
be found more satisfactory. With either approach if the associated 
cystitis is severe the bladder Incision should be closed around a drain- 
age tube and a catheter should be left in the urethra to permit 
thorough through-and-through irrigations. 

VII. OBSTRUCTIVE LESIONS OF THE UPPER URINARY TRACTS 

I. Ureteral Obstructions Resulting from Gyriecologic Lesions. The 
urologic diseases of major Importance which aft'ect the kidneys are 
the same in both sexes, and since their surgical correction, when 
called for, entails the same technical principles and is fully treated in 
all standard works on urology, as well as in the general literature, 
further detailed treatment of these subjects would be superfluous. It 
is a well recognized fact, however, that certain diseases of the kidneys 
such as hydronephrosis, pyelitis, pyelonephritis, pyonephrosis, and 
calculi, in large measure result from some lesion producing an inter- 
ference with the normal escape of urine from the renal pelves, or in 
other words to urinary stasis in the upper tracts. In the male the 
lesions responsible for such stasis are found most often at the vesical 
neck or in the urethra, and consist of such conditions as hypertrophy 
of the prostate, or small caliber stricture of the urethra. In the 
female, however, obstructive lesions below the bladder sufficient to 
produce urinary retention are extremely rare, and the etlologic basis 
for upper tract stasis is most frequently found in some condition 
which Interferes with the normal conduction of urine b}' the ureters 
from the renal pelves to the bladder. In the paragraphs quoted in the 
introduction to this article from Kelly’s”- publication in 1888 upon 
palpation of the ureters, are mentioned such conditions as pressure 
from uterine and ovarian tumors and the gravid uterus, retroflexion 
and prolapse of the uterus, constriction from parametric scars, retro- 
peritoneal sarcoma, and carcinoma of the uterus, as well as the 
dangers of ureteral injury during gynecologic operations for the 
correction of some of these and other gynecologic disorders. 

Thus at this early date, before a cj-stoscope adequate to permit 
easy catheterization of the ureters and study of the upper urinary 
tracts had been invented, the master mind of Kelly pointed out the 
close relationship between gynecologic lesions and gynecologic 
surgery and many diseases of the upper urinary tracts. Since that 
time the subjects thus set forth briefly by Kelly have been elaborated 
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upon from time to time by man\- others. Concerning the effect upon 
the urinary tracts of some of these conditions, notably pregnancy 
and carcinoma of the uterine cervix, a very extensive literature has 



Fig. 47. Autopsj specimen of the right kidnej and upper 
ureter from the same case as Figure 46. The t«o kidnejs 
Avere similar in appearance. (From Hunner, G. L. and 
Everett, H. S. J. Urol., 28: 333, 1932.) 


developed, while in regard to most of the others only an occasional 
article has appeared. 

In 1923, Brettauer and Rubin® made a careful clinical stud}' of the 
upper urinary tracts in eleven women, ten of whom were suffering 
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from prolapse of the uterus and c^’stocele, and one from cystocele 
without prolapse. In eight of the ten with prolapse and in the one 
without prolapse hydroureter and hydronephrosis were found. They 



Fig. 48. Left pyclourctcrogram made six 
months after 3,109 me. hr. of radium ema- 
nations and 8,400 r of deep .v-ray therapy for 
stage 11 cervical carcinoma complicated by 
a small uterine fibroid. Note moderate dila- 
tation of the ureter and pelvis. Intravenous 
urograms taken before treatment showed 
normal tracts, (From Everett, H. S. Am. J. 

Obst. c- Gyncc., 38: 889, 1939.) 

reviewed the work of previous authors namely Tandler and Halban,'’^ 
Froriep, and Hirakawa, all of whom had reported similar findings 
from studies of autopsy material. These authors, however, had all 
concluded that the ureteral and pelvic dilatation had resulted from 
compression of the lower ends of the ureters at the point of their 
herniation through the hiatus genitalis, while Brettauer and Rubin 
believed, that in the cases of uterine prolapse at least, the dilatation 
was due to kinking and compression of the ureters by the drag of the 
prolapsed uterine arteries. Wallingford-” in 1939 reported six cases 
with prolapse, all of whom showed upper tract dilatation, and one of 
whom died of uremia resulting from the severe damage to the 
kidneys. From a study of this material, he came to the same conclu- 
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sion as to the mechanism of stasis as did Brettaucr and Rubin. 
Kretschmer and Kanter’^’ found bilateral dilatation of the ureters 
and pelves in only one of four patients with prolapse, but the degree 
of the prolapse is not stated. Everett and Sturgis^^ found one case of 
bilateral and one of unilateral dilatation among four patients with 
complete prolapse, and three cases of bilateral and one of unilateral 
dilatation among ten patients with partial prolapse. 

In a recent study of one hundred patients to determine the efl’ect 
upon the urinary tract of a variety of gynecologic disorders Everett 
and Sturgis” found bilateral dilatation of the ureters and renal pelves 
in 31 per cent and unilateral dilatation in 19 per cent, or some 
demonstrable effect in 50 per cent of the total group. The proportion 
of dilatation found among the various groups of gynecologic dis- 
orders represented was as follows: Large myomas (abo\'e the pehne 
brim), 66.6 per cent of thirty patients; small my omas, 29.4 per cent 
of seventeen patients; chronic salpingitis, 44.4 per cent of nine 
patients; subacute salpingitis with pelvic masses, 58.3 per cent of 
twelve patients; pelvic abscess, 57.2 per cent of seven patients; 
ovarian cyst, 40 per cent of five patients; ovarian carcinoma, 60 per 
cent of five patients; complete procidentia, 40 per cent of four pa- 
tients; incomplete uterine prolapse with cystocele, 40 per cent of ten 
patients. Kretschmer and Kanter”* in a similar study limited to 
uterine myomas and ovarian cysts e.vcept for four patients with 
uterine prolapse and one with pelvic abscess, found upper tract 
dilatation in 62.5 per cent of twenty-four patients with large 
myomas, 54.5 per cent of eleven patients with small myomas, and 
81.9 per cent of eleven patients with ovarian c^'sts. There was a 
return to normal following appropriate surgical procedure in 72.5 per 
cent of the total group. As yet only twenty-five of the fifty patients 
showing upper tract dilatation in the group studied by Everett and 
Sturgis have been restudied since completion of their g)mecologic 
treatment. Of these twenty-five, in fourteen, or 56 per cent, the 
urinary tracts have returned to normal, while in eleven, or 44 per 
cent, some degree of dilatation has persisted. This greater incidence 
of persistent dilatation than was found bj' Kretschmer and Kanter 
can probably be accounted for by the inclusion in the group of 
patients with pelvic inflammator}' conditions, in whom the removal 
of the masses does not eliminate entirety the periureteral and ureteral 
scarring, which may have resulted from the presence of the inflam- 
matory process in the neighboring pelvic structures. 
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In the group studied by Everett and Sturgis there were no symp- 
toms elicited from any of the patients which could have been defi- 
nitely attributed to the abnormalities found in the upper urinary 
tracts, although '46 per cent of them complained of some degree of 
bladder discomfort. In most instances, however, this was of the 
mildest type. The bladder urine was infected in 26 per cent, but only 
7 per cent showed infection of the upper tracts, and there was evi- 
dence of diminution in renal function in only 10 per cent. The per- 
sistence of dilatation in 44 per cent of those restudied after the 
completion of satisfactory gynecologic treatment, is indicative of the 
possibility that more serious diseases of the kidney’s may occur later 
as a result of the processes initiated by the original gynecologic 
condition, and therefore indicates that the possible effect on the 
urinary tract should be carefully considered in every patient suffering 
from a major gynecologic disorder. The absence of localizing symp- 
toms referable to the kidneys or ureters in so large a group of 
patients showing hydronephrosis and hydroureter, further empha- 
sizes a fact, often pointed out by urologists, of the frequent S3’’mp- 
tomatic silence of many serious lesions of the upper tracts. In 1937, 
in attempting to emphasize the importance of careful urologic study 
of the upper urinarj^ tracts in patients presenting persistent or 
recurring symptoms of cN-stitis, or presenting obscure diagnostic 
problems, the author^^ under the title “Disproportion between 
SAmiptomatolog3" and Patholog}- in Urinar}- Tract Disease,” reported 
ten cases, selected from among man}' other similar ones of his experi- 
ence, as furnishing most striking illustrations of this point. Among 
these ten cases were included three of renal calculi associated with 
chronic pyelitis or pyelonephritis, two of chronic p^-elonephritis 
without calculi, one of uninfected functionless h^Mronephrosis, two 
of renal tuberculosis, and two of malignant renal tumor. In his 
untiring crusade to emphasize the frequent occurrence and impor- 
tance of ureteral stricture, and the protean character of the sjnnp- 
toinatologj- of this disease, Hunner has time and again called to the 
attention of the profession at large the importance when dealing with 
patients presenting obscure diagnostic problems, of remembering 
that they possess a urinary tract, and that adequate examination of 
this tract will often reveal the source of the trouble when all other 
measures have failed. In spite of the widespread recognition of these 
facts on the part of urologists, however, until quite recently their 
importance and truth have not seemed to arouse the interest of the 
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medical diagnosticians. Many patients, after complete studies 
including roentgenograms, of most of the organic systems of the 
body with negative results, were consigned to the scrap-heap of 
functional neuroses without an e.vamination of the urinary tract, 
because in the absence of pathologic findings in the urine and of 
symptoms pointing obviously to this system, the painful procedures 
of ureteral catheterization and retrograde pyelography seemed 
unwarranted to the physician in charge. The advent of intravenous 
urography, as well as the recent case rci>orts of hypertension arising 
from unilateral renal disease, have done much to dispel this hesitancy 
on the part of our medical brethren to recjucst urologic consultation. 

The eventual encroachment upon and occlusion of the ureters, 
with resulting renal damage and death from uremia has long been 
recognized as one of the most frccpicnt modes of exodus from un- 
treated or uncontrolled malignant disease of the genital organs, and 
particularly of cervical carcinoma. Furthermore, so long as radical 
operations remained the chief means of treating this condition, it was 
also recognized that these operations more than any others entailed 
the risk of ureteral injury. It was not until quite recently, however, 
that there was any recognition of the fact that serious damage to the 
urinary tract might result from irradiation therapy. 

The slowness with which this fact became recognized was no 
doubt due to the hesitancy that naturally exists, when signs of 
ureteral obstruction occur in a patient known to have had carcinoma, 
not to attribute the obstruction to persistence and spread of the 
carcinoma. Indeed the burden of proof docs rest upon one who would 
claim otherwise. However, autopsy studies b\' Behney® and by 
Morton’“" have revealed the tremendous destructive effect upon 
normal tissues that may result from irradiation in some instances. 
Such destructive effects upon the bladder are observed frequently, 
and have been discussed in a previous section. In 1929, Hunner and 
the author®® reported the case of a patient in whom, eighteen months 
after radium and roentgen therapy for cer\'ical carcinoma, there was 
found a vesicovaginal fistula and almost complete obstruction of the 
lower ends of both ureters, with perforation of the left ureter into the 
peritoneal cavity, and bilateral hx’droureter, hydronephrosis and 
pyelonephritis. The patient succumbed and autopsy failed to reveal 
any remaining carcinoma. A very similar case was reported by 
Schmitz*'® in 1930. In 1934, the author^- reported ureteral obstruc- 
tions in seventeen patients following pelvic irradiation, in three of 
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whom the irradiation had been administered for benign lesions, and 
of the fourteen in whom the irradiation had been administered for 
carcinoma the malignant process was apparently arrested in all but 



Fig. 49. Original stage ii carcinoma of the cer- 
vix. Right and left pyelograms twenty 
months after original treatment of 2,870 me. 
hr. of radium emanations, and fourteen 
months after a retreatment of 11,960 r of 
•v-ray. (From Everett, M. S. Am. J. Obst. e- 
Cynec., 38; 889, 1939.) 

two. Cases of ureteral obstruction following irradiation for benign 
lesions have also been reported by Bugbee'’ and b}' Kretschmer, A 
very careful and detailed report of a study of the upper urinary 
tracts in cases of cervical carcinoma was reported in 1936 by Graves, 
Kickham, and Nathanson,^*’ but although most of their patients had 
received irradiation therapy, some doubt is left as to the proportion 
showing urinary tract lesions in whom the disease had been arrested. 

Recognizing the frequent incidence of other causes of ureteral 
obstruction in the female, and of ureteral stricture in particular, it 
occurred to the author that the frequency of obstruction resulting 
from irradiation therapy, and indeed its occurrence at all, could be 
proved only by a careful study of the same patients both before and 
alter such therapy. Accordingly, forty-six patients with cervical 
carcinoma, in whom there seemed some possibility of cure, were 

fioSTf 



632 EVER irrr— UROLOGY’ IN Till; l-EMALi; 

subjected to complete uroloijiic study before any treatment was 
instituted. Sixteen of these showed evidence of upper tract damage, a 
finding whicii proved to be of grave prognostic significance as the 
treatment failed to effect a cure in any of them. Of the remaining 
thirty who showed no evidence of damage to the urinary tracts 
before treatment, in twenty-live the carcinoma was apparently cured 
or arrested, but only seventeen of these could be induced to return 
for further studies of the urinary tracts. Of these .seventeen, six or 
35.5 per cent showed evidence of ureteral obstruction. In a larger 
group of thirty-three patients including the seventeen studied before 
treatment and sixteen in whom such studies had not been made, but 
in ail of whom the carcinoma apparently had been arrested, evidence 
of ureteral obstruction was found in sixteen patients or 48.4 per 
cent.’- Similar studies have been reported by Howes and Strauss,'^* 
and more recently by Jaffc, .Meigs, Graves and Kickham.’"' These 
latter authors stressed particularly the importance of the group of 
patients in whom evidence of ureteral obstruction was found at the 
time of institution of treatment. Their conclusion was that appro- 
priate urologic treatment by ureteral dilatation or if necessary 
ureterostomy, nephrostomy, or even nephrectomy in such cases as 
were found to have one kidney infected and completely functioniess, 
tended so to improve the genera! condition of such patients as to 
render them better able to withstand the effects of intensive irradia- 
tion therapy, thereby considerably increasing their chances for a 
longer and more comfortable survival. 

In the author’s study’- it was found that the degree of ureteral 
obstruction and resulting hydroureter and hydronephrosis tended to 
be in direct proportion to the length of time which had elapsed since 
the completion of irradiation therapy. The lesson of practical signifi- 
cance to be learned from these studies is that ureteral obstruction 
does develop in a not inconsiderable proportion of patients salvaged 
from cervical carcinoma by irradiation therapy, and that these 
obstructive lesions are apt to be progressive and lead to serious 
results, unless appropriate means are instituted to detect them in 
their earlier stages and prevent their progress. Periodic urologic 
examinations, therefore, should be a part of the follow-up routine of 
all patients who have been subjected to irradiation therapy for cervi- 
cal carcinoma or other genital lesions; and when evidence of begin- 
ning ureteral obstruction is encountered treatment by ureteral 
dilatations should be instituted. 
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2. Slricliire oj the Ureter. Though this disease entity is by no 
means confined to the female, Rathbun*'^ in 1925 having reported 
the finding of the condition in forty-eight males and forty-four 
females among 739 patients examined in a single year, the recognition 
of the frequency of its occurence has resulted to a great extent, from 
the technical methods of examination made possible by the use of the 
Kelly “open-air” method of cystoscopy. Kelly in 1902 vas the 
first to call attention to the importance of ureteral stricture as 
the primary etiologic lesion in such conditions as pyonephrosis and 
hydronephrosis, and the possibility of relief of the diseased condition 
of the kidney, and the improvement or restoration of its function b}' 
proper attention to and treatment of the strictured ureter. However, 
in spite of this principle enunciated by Kelly, all urologists continued 
to believe that ureteral stricture was a rare lesion and usuallj' of 
congenital origin. Such ureteral obstructions as were rarely and 
accidentally encountered in association with renal infections, and 
with ureteral or renal lithiasis were considered to be the result of 
these lesions, and secondary to them in importance until 1915, when 
Hunner'^ began his contributions to the subject, which in volume 
and enthusiasm have amounted to a veritable crusade. The subject is 
one still productive of much skeptical discussion, but the clear logic 
of Hunner’s arguments, and still more important, the results that he 
has obtained by therapy directed along a line strictly in accordance 
with the principles that he has laid down, have served clearly to 
demonstrate the large element of truth in these principles, and to 
convince all but the most reactionary skeptics. 

Hunner*'^ has defined ureteral stricture as “an Intrinsic disease of 
the ureteral wall resulting in narrowing of the lumen which leads to 
varying degrees of stasis in the urinary stream,” and further states 
that “this narrowing may be congenital or acquired.” He believes 
that the acquired type is by far the most frequent, and after careful 
consideration of various possible factors which might give rise to such 
acquired strictures, among which he mentions trauma, syphilis, the 
pressure of pelvic tumors, pelvic inflammations, and cervical carci- 
noma and its various forms of treatment, he finally concludes that 
the condition most frequently occurs as a chronic inflammatory 
process in the ureteral wall resulting from some distant focal infec- 
tion elsewhere in the body. Space does not permit a full review of the 
various arguments in support of this theory, but they may be found 
in several of Hunner’s publications"’'*^’*^ a bibliography of which will 
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be found appended. The most convincing of these arguments have 
been the frequent association of the disease with focal infections, a 
tendency of an e.vacerbation of the focal infection to produce an 



Fig. jo. Ongin.-il stage lu carcinoma of cers-i\. 

Right pjelourctcrogram five and one-half 
\ ears after first tre.atment with 4,500 me. hr. 
of r-adiiim emanations, including gold points 
in the parametria. Rctreatments of 1,600 
me. hr. of radium emanations and 8,640 r of 
\-rny had been given three and five jears, 
rcspcctiveh, after the original treatment. 

At the time of this examination there was no 
clinical evidence of carcinoma. Note the 
permanent needle in the right parametrium 
and note its distance from the ureter. (From 
Everett, H. S. Am. J. Obsi. c'" Gi net., 38: 

88g, 1939.) 

exacerbation of symptoms due to stricture, and the failure in many 
instances of the stricture to respond to adequate treatment by 
ureteral dilatations until focal infections have been eradicated. 

But little has been published regarding the pathology of these 
lesions, due no doubt to the fact that the strictures themselves never 
result fatally, until superimposed urinary tract lesions of such sever- 
ity as to mask the nature of the original stricture have ensued. In a 
study of autopsy material from eight cases by Hunner and Wharton’®® 
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there were only two which could be classed as possibly due to focal 
infection, three being of the congenital type, and three others having 
resulted from operative trauma or irradiation. Perhaps the most 
complete and valuable anatomic study of ureteral stricture was made 
by Schreiber.^"® A protege of the late Edwin Beer, Schreiber on a 
Daniel Guggenheim Fellowship, made this stud}^ in 1926 at the 
Senkenberg Pathologic Institute, University of Frankfurt-am-Main. 
Briefly, the object of his study was to test at the autops}’^ table by 
both anatomic and pathologic data, the conception lying behind that 
clinical entity which has been given the name of “ureteral stricture.” 

After an excellent brief review of the literature, Schreiber presents 
with adequate illustrations the results of his study on one hundred 
consecutive, unpicked autopsies comprising forty-two adult males, 
ages twenty-two to eighty-seven years; thirty-seven adult females, 
aged twenty to eighty-one; and twenty-one children, ages seventh 
month prenatal to fifteen years. 

Hunner often has expressed the verbal opinion that in a cross sec- 
tion of society probably considerably less than 5 per cent of the 
population suffers at some time the effects of ureteral stricture; but 
that, if we could study at postmortem that segment of society dying 
in a hospital, we would probably find fully 5 per cent bearing evi- 
dences of this disease. Schreiber’s studies of patients dying in a city 
hospital and therefore representing a cross section of the under- 
privileged class should show a slightly higher- incidence of ureteral 
stricture. 

Schreiber made the astonishing discovery that in his seventy-nine 
adults twenty-five, or about 31 per cent, presented some type of 
ureteral disease. In the one hundred cases (including the twenty-one 
children) he found twelve cases of ureteral obstruction ten due to 
narrowing or stenosis, and two in which he considered the hydro- 
ureteronephrosis as due to a scarring of the ureteral wall by sur- 
rounding inflammatory disease. 

Of the ten cases of actual stenosis he considered five as of con- 
genital origin, and, of the remaining five cases, two were due to 
“kinking of the ureter over anatomical structures,” one over the 
uterine artery, and one over the vas deferens. Three were due to.local 
contiguous inflammatory processes invading the ureteral walls 
secondarily. Apparently he did not consider the possibility of any of 
these contiguous inflammatory processes being due primaril}- to a 
distant focus of infection. “There was not a single case in which the 
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lesion required the hypothesis of blood borne Infection for its com- 
plete explanation.” 

However, Schreiber’s work demonstrated that clinicians and 
pathologists had been neglecting the ureter as an important source of 
ill health. “The finding of the above 12 cases in our unselected 100 
consecutive autopsies suggests that the importance and incidence of 
hydroureteronephrosis have been generally underestimated; and 
that Runner’s emphasis of this condition is justified.” 

The author’s opinion is that such pathologic studies on relative!}’ 
small groups of cases should not be accepted as disproving the theory 
of focal infection origin of ureteral strictures, logically derived by 
Runner from a very large clinical experience. However, the persist- 
ence of hydroureter and hydronephrosis, following correction of the 
supposedly causative pelvic lesions, in an appreciable proportion of 
the cases studied bv Sturm’s and the author^^ leads one to believe that 

o 

the influence of these lesions upon the ureter over a considerable 
period of time, may have resulted in stricture formation which 
prevented involution such as was found to occur in other similar 
cases. Finally then, there seems evidence to the effect, that while 
focal infection is very probably the etiologic factor responsible for 
stricture of the ureter in many cases, particularly those in which no 
demonstrable pathologic process has ever existed in the pelvis, such 
lesions may be caused by a variety of other factors. 

The symptoms of ureteral stricture, as has been frequently 
pointed out by Runner, are of such protean character that they may 
frequently lead to diagnostic confusion. Their importance as a 
primary etiologic factor in hydronephrosis, pyonephrosis, pyelitis, 
pyelonephritis, urinary calculi, “so-called” essential hematuria, and 
possibly renal tuberculosis, have all been repeatedly emphasized by 
Hunner,''*’”^''®’'®’®^’®^'®®’®''®-'®^'®^ and in such conditions the symptoms 
are obviously those of the resulting lesions. There is a large group of 
cases, however, in which no such obvious secondary effects have 
resulted in the urinary tract, but in which strictures of the ureter are 
no less demonstrable by appropriate methods of examination. Among 
the symptoms which have been listed by Runner,'^’®®’®® as occurring 
in such cases are those related to the bladder such as frequency, 
urgency, dysuria, incontinence and enuresis; those related to the 
genital organs such as dysmenorrhea, dyspareunia, a feeling of pelvic 
pressure or prolapse, and ovarian neuralgia; those related to the 
digestive tract such as anorexia, flatulence, painful defecation, and 
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feeling of rectal pressure; abdominal pain of less specific location, 
backache, and pain radiating into the thighs; and finally symptoms 
of a low grade toxemia such as headache and unexplained low grade 
fever. Many of these symptoms are those commonly complained of 
in functional neuroses, and when careful examination of the organs 
most prominently suggested by the symptoms of the individual 
patient have yielded negative findings, and the urine is negative and 
no prominent urinary symptoms have been mentioned, the patient is 
very apt to be assigned to this group without consideration of a 
possible urinary tract lesion. The complaints of man}^ such patients 
are undoubtedly founded upon a functional basis, but in some, the 
later development of obvious more serious urinar}^ tract lesions 
reveals that an organic basis for the complaints has existed, which 
might have been relieved had it been discovered and treated. 

The diagnosis is dependent upon a careful analj^sis of symptoms, 
careful physical examination and cystoscopic study. Any of the 
symptoms listed above should suggest a thorough search for stricture 
unless some other obvious cause is discovered. In examination of the 
abdomen tenderness over the kidneys anteriorly or in the costoverte- 
bral angles usually can be elicited. Palpation over the ureters as the}^ 
cross the pelvic brim usually will reveal tenderness with reproduction 
of some of the patient’s most prominent symptoms. If bladder 
irritability has been a symptom, a desire to void is particularly apt to 
be produced by such palpation. On vaginal examination tenderness 
over the ureters in their lower broad ligament portions, as thej^ 
encircle the cervix to enter the bladder wall, is apt to be even more 
marked than at the pelvic brim, and the reproduction of symptoms 
by palpation in this region is even more striking. 

On cystoscopic examination if the urine is infected there is apt to 
be evidence of a chronic cystitis and especially a chronic trigonitis. 
If the urine is uninfected but strictures are present, there often will be 
found a small zone of reddened mucosa surrounding each ureteral 
orifice. The ureters should be catheterized one at a time with two or 
more days intervening, usually using for the first time a 7 F. catheter, 
upon which a fusiform bulb of bees wax, with gently sloping shoul- 
ders and maximum diameter of 10 oY ii F. has been molded about 
10 cm. back of the tip. If stricture is present, the tip of the catheter 
occasionally and the bulb practically always will encounter resistance 
in passing through the stricture area. Hunner has stressed the point, 
however, that such resistance on introduction of the catheter does 
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not necessarily indicate stricture, as it may result from a fold of the 
ureteral wall pushed ahead of the catheter tip or bulb, or from 
temporary'' ureteral spasm, but that a “hang” of the bulb on with- 
drawing the catheter practically always indicates stricture. It should 
be emphasized here that the easy passage of a catheter with no bulb 
does not eliminate the possibility of stricture. Everyone who is 
familiar with the technic of this method has encountered cases in 
which the first 10 cm. of a 7 F. catheter passed easil}’- through a 
stricture area, which when encountered b}^ the bulb was found to be 
so dense and so tight that the bulb was molded into a thin film of wax 
extending 10 cm. or more along the catheter. P3’^eloureterograms in 
most instances will show some dilatation of the renal pelvis and of 
the ureter above the point of stricture, but Hunner has emphasized 
the fact that in some cases, particular!}' the earlier ones with an 
active ureteritis, the renval pelvis may be smaller than normal. This 
is probably best explained on the basis of reflex contraction of the 
pelvic and ureteral walls, as a result of the painful nature of the 
inflammatory process in the strictured area. In such cases it is obvi- 
ous that an accurate diagnosis can be made only by the use of 
catheters with bulbs, although if a pyeloureterogram is taken with 
the catheter entirely withdrawn from the ureter, a filling defect 
usually will be noted at the site of the stricture. 

Treatment should consist of general measures to improve the 
health of the patient, with particular attention to elimination of any 
foci of infection and ureteral dilatations. The dilatations should be 
accomplished by the repeated passage of catheters upon which bulbs 
of increasing size have been molded. An inter\'al of ten days to two 
weeks should be allowed to elapse between treatment of the same 
ureter, and the diameter of the bulb should never be increased more 
than 0.6 mm. at a time, and in cases with dense strictures no more 
than 0.3 mm. In those cases with strictures so dense as to mold the 
wax bulbs ureteral dilating bougies may be used to advantage. In 
patients who react to the treatments with an exceptional amount of 
pain, or show a tendency to ureteral spasm which interferes with the 
passage of the catheter and bulb, a small catheter may be passed 
first, through which a few cc. of a i to 500 solution of nupercaine 
(Ciba) may be injected and retained for fifteen minutes before 
passing the bulb or bougie. 

No more forceful proof of the importance of the recognition and 
adequate treatment of ureteral strictures, as well as other causes of 
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Fig. 51. Illustrating a case who had suffered from persistent pyuria and intermittent 
“cystitis” symptoms for twenty years before urologic e.xamination was done. This 
examination showed stricture of the right ureter with functionless right kidnej% intra- 
venous pyelograms (r) ; multiple calculi (a) and a heavy proteus infection in the lower 
segment of a double left pelvis; multiple strictures in the ureter leading from this 
pelvis (6) and stricture of the ureter leading from the upper segment of the left pelvis 
(d) which was uninfected and the only portion of the patient’s renal substance which 
was functioning normally. (From Everett, H. S. J. Urol., 36: i, 1936.) 
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ureteral obstruction need be mentioned than the highlj’^ satisfactory 
results obtained b}’^ a systematic conscientious pursuit of this routine. 
These results have been most frequently emphasized bj^ Hunner, but 
have also been experienced and reported from time to time bj’^ man}' 
others who have followed his teachings. In the realm of major 
pathologic lesions it is the general experience that chemotherap}'^ or 
pelvic lavage is apt to be of little use in rendering the urine perma- 
nently sterile, so long as an}"^ obstruction to its free outflow exists. On 
the other hand many cases, with long standing infection and serious 
impairment of renal function have had the urine rendered sterile, and 
the function restored to normal with a complete restoration of 
health by the establishment of adequate drainage alone. In some 
cases of long standing all s3'mptoms ma}"^ be relieved and the urine 
become free of pus but continue to show organisms on culture. In 
such cases the more efficient recently discovered chemotherapeutic 
drugs such as mandellic acid, sulfanilamide or sulfathiazole may 
succeed in finally rendering the urine sterile if administered after 
adequate drainage has been established. In a long and otherwise 
excellent monograph on pyelonephritis Weis and Parker-^' have 
completel}’’ ignored the therapy of these conditions from the point of 
view of relieving urinary stasis. As a result all of their patients 
progressed rapidly to a fatal termination. On the other hand, 
Longcope^'*^’^^- who has recognized the importance of drainage in 
these cases and has had his patients treated with this in mind, has 
reported several instances of patients first seen in an advanced stage 
of the disease with contracted kidneys, greatl}^ diminished function, 
and hypertension, in whom the progress of the condition has been 
arrested and the patients maintained in a state of relatively satisfac- 
tor}^ health over a period of several years. In cases of early renal 
tuberculosis Hunner®* has been able to retard the progress of the 
disease so that there was little diminution in function and only slight 
changes in the pyelograms after two to three 3^ears. While he has not 
unqualified!}’’ recommended such treatment in cases of unilateral 
tuberculosis, this discover}' is of tremendous importance in con- 
sideration of the therapy of this condition when there is bilateral 
involvement. 

In patients with renal or ureteral calculi'® *^’**’*^’®^ it has been the 
practice in Hunner’s clinic for a number of years to dilate thoroughly 
both ureters before operating for removal of the calculi. This practice 
has resulted in materially shortening the period of drainage from the 
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pyelotom}^ nephrostomy or ureterostomy wounds, and more impor- 
tant still in a considerable reduction in the incidence of recurring 
stones. In cases with essential hematuria'®’®- the bleeding can usually 
be relieved by thorough dilatation of the ureters. Of twenty-seven 
such cases reported by Hunner®® there were only three in whom 
operation was found necessary, although in all of them there was 
gross hematuria and in many the bleeding was profuse. In only one 
instance was it necessary to remove the kidne3^ 

In regard to the less specific conditions, it is a common experience 
to encounter patients who have suffered for j’^ears from some com- 
bination of the symptoms enumerated above, and who have been 
subjected to various forms of therapy, in many instances including 
one or more major operations, without relief, who are promptly 
relieved and restored to health upon the discovery and adequate 
treatment of ureteral strictures. It seems, however, that a word of 
warning is appropriate here, namely that it is unwise to ignore the 
existence of such conditions as functional neuroses. There are un- 
doubtedly certain individuals who “enjoy poor health” and who 
bask in the warmth of the ministrations of physicians and the 
sympathies of their families and friends. To avoid catering to the 
whims of this class, even though ureteral strictures may be demon- 
strated, if the renal function is normal and the urine is uninfected 
and an adequate series of ureteral dilatations fail to achieve symp- 
tomatic relief, the treatment should not be persisted in further, but 
the aid of psychiatric consultation and therap}^ should be sought. 

3. The Urmaiy Tract in Pregnancy. Anatomic, physiologic and 
pathologic changes in the urinary tract occurring during pregnancy 
and the puerperlum have been the subject of much interesting inves- 
tigation, as well as some not too sound speculation, since 1843 when 
Cruveilhier®-^ first described dilatation of the ureters as a frequent 
accompaniment of the gravid state. Such studies were of necessit}' 
limited to anatomic observations made at autopsy or during opera- 
tions until the perfection of modern urologic, roentgenologic and 
bacteriologic technic made possible careful detailed studies upon 
living subjects. The advent of such technic, however, has given a 
tremendous impetus to such studies, and a wealth of data has 
accumulated which is not only of great scientific interest but also of 
invaluable practical importance. The results of much sound and 
valuable investigative work have been reported by Traut and his 
associates from the New York Hospital, and Hundley and his asso- 
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ciates from the University of Maryland, to mention specilicaily only 
two groups among many who have contributed much. In a recent 
brief but comprehensive review Traut and Kuder,~’^ after eliminating 
many reports of a confirmatory nature, still have appended a bibli- 
ography consisting of 330 references, and tlie reader desiring such a 
review is referred to their report. Although this is one of the most 
important phases of urology peculiar to the female, our remarks 
must be confined to a summary of the present status of our knowl- 
edge. For this purpose the material which has emanated from the 
clinics of the two groups mentioned above will be extensively drawn 
upon, and the acknowledgement of this fact is hereby made. 

a. Anatomic and Physiologic Considerations. The most widely 
recognized change that occurs in the urinary tract during pregnancy 
is a dilatation of the ureters and renal pelves. This was first observed 
in the course of anatomic studies, but more recently has been repeat- 
edly demonstrated by urographic studies. This change is observed in 
over 80 per cent of all pregnant women (Traut) and has been demon- 
strated among others by Baird,* Kretschmer, Heaney, and Ockuly,'“- 
and Hundley and his associates.®"’ The dilatation is usually more 
marked on the right side, and several causative factors for its produc- 
tion have been postulated. Among these factors should be mentioned 
first pressure from the pregnant uterus. Though sucli pressure is 
probably not the only factor concerned, there is much e\ idcncc to the 
effect that it is a very important if not the chief one. Among such 
evidence maj’ be cited the fact that the ureters are rarely dilated 
below the pelvic brim, and that dilatation is rarely observed before 
the sixteenth week of pregnancy, when the uterus rises above the 
level of the pelvic brim. Similar dilatations have been observed in 
patients suffering from large pelvic tumors, either uterine fibroids or 
ovarian cysts. Hundley and his associates®^ studied a small group of 
such cases, which included uterine fibroids only, and came to the 
conclusion that a softening of the ureter which was observed in 
pregnancy and attributed to an hormonal efl'ect, was probably an 
essential prerequisite to compression by the softer and less rigid 
pregnant uterus. In the series with tumors studied by Kretschmer 
and Kanter,^ however, the incidence of ureteral dilatation in patients 
with large ovarian cysts was greater than in those with fibroids. The 
fact that the right tract is dilated more frequently and usually to a 
greater extent than the left, can be explained only on the basis of 
pressure. Any other effect, such as an hormonal one, should be dis- 
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tributcd equally to the two sides, but the protective covering of the 
left ureter by the sigmoid, as well as the usual tendenc}’^ toward 
dextrorotation of the uterus, renders the right ureter decidedlj’^ more 
subject to pressure as it crosses the pelvic brim. Lee and Mengert^-’’’ 
found no diminution in the dilatation of the ureters and pelves after 
drainage through indwelling catheters for twenty-four hours, but 
Hundley and his associates*"'^ who repeated the experiments, leaving 
the catheters in place for forty-eight or seventy-two hours, found 
definite diminution in the size of the dilated tracts after these longer 
periods of drainage. Mcngert^^'" failed to find ureteral and pelvic 
dilatation in eight difi'erent species of four-footed animals, in which 
posture obviously would obviate pressure of the uterus upon the 
ureters. 

Hofbauer,®-’*^-' and Hundley and his associates*^'’ observed an 
edema of the ureteral wall and an hypertrophy of the musculature, 
particularly that found in the periureteral sheath of Waldeyer 
encircling the juxtavesical portion of the ureter. Hofbauer believed 
that this hypertrophy of the sheath of Waldeyer was the chief 
causative factor of the ureteral dilatation; but such an explanation 
would require that the dilatation should be approximately equal on 
the two sides, and that it should extend into the pelvic portion of the 
ureter. Hundley has observed similar histologic changes in a woman 
dying of a ruptured ectopic pregnancy at the seventh week of gesta- 
tion, and in a man dying of a teratoma of the testis containing much 
chorionic tissue, in neither of whom were the ureters dilated. Hundley 
and his associates have postulated the greatly increased amount of 
estrogenic hormone which is elaborated during pregnancy as respon- 
sible for these histologic changes, but the same authors in a small 
series of animal experiments were not able to reproduce the changes 
by administration of considerable quantities of this hormone. Brack 
and Langworthy" have demonstrated that the estrogenic hormone 
increases the tonicity of vesical muscle. 

Traut and McLane,"*’" and Traut, McLane, and Kuder“® have 
conclusively demonstrated by the use of an apparatus devised by 
Trattner and called an hydrophorograph, that there is a loss of 
muscular tone and diminution of peristaltic activity in the ureter, 
beginning in the third month of pregnancy and increasing progres- 
sively until the two final months, when there is evidence of some 
regression of these hitherto progressive alterations. Coincident with 
the return of muscular irritability during the two final months of 
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Fig. 52. The patient illustrated here, white, aged thirty-one, had suffered from severe 
dysmenorrhea since the onset of menstruation. The cervi\ had been dilated on two 
occasions and eight years before the appendiv was removed, the uterus suspended, and 
the presacral plevus resected. None of these procedures have given relief from the 
dysmenorrhea, and for the past eight years she has suffered from attacks of severe 
pain in the right lower quadrant usually lasting for about ten days and occurring at 
intervals of two weeks to three months. For the past four years these attacks have 
been accompanied by severe nausea and vomiting. Her only pregnancy eight years 
ago was terminated at the third month because of pernicious vomiting. She has under- 
gone several \-ray e.\aminations of the gastrointestinal tract with negative findings. 
There have been no urinary symptoms and examination of the urine has never re- 
x'ealed any abnormality. Examination of the abdomen, however, sho%^ed marked 
tenderness of the ureters as they crossed the pelvic brim, and on vaginal examination 
tenderness was even more marked in the lower broad ligaments. The genital organs 
were normal to palpation. At cystoscopic ex-amination February" 5, 1941, the left ureter 
w'as catheterized with a No. 7 renal catheter, but on the right side a similar catheter 
could not be passed more than 3 cm. above the orifice. The left kidney excreted 35 per 
cent phenolsulfonphthalein in a half hour, but no dj-e was recovered from the right 
kidney through the bladder. The retrograde pj’^eloureterogram (a) of the left side 
would probably ordinarily be interpreted as normal, but careful inspection shows 
dilatation of the usually narrow portions of the ureter, so that it is about the same 
caliber throughout from the broad ligament region upward. Intrax'cnous pj'elograms 
(b) showed no visualization of the right pelvis until seventy minutes after injection 
of the dye. There is considerable retention of the dj e in the left pelvis and ureter even 
after this interx'al and the last 3 cm. of ureter abox^e the bladder are markedly narrow ed. 
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gestation, these authors have also observed some diminution in the 
degree of dilatation of the pelves and ureters in the same subjects. 
This last observation has not been recorded by other investigators. 
The authors believe that “This diminished peristaltic activity of the 
ureters — cannot be explained on the basis of dilatation. On the 
contrary, dilatation of the ureters during pregnancy is probably in 
great part dependent upon the atony of the ureters.” Again, if this 
were true, it may be reasoned that the dilatation should be more 
nearly equal on the two sides. Following delivery they have found 
that atony is again marked until the third week, after which motility 
returns rapidly to normal levels, which are usually attained during 
the sixth or seventh week postpartum. It also has been found that 
about the same length of time usually is required for complete dis- 
appearance of all dilatation of the upper tracts. The authors postu- 
late a chemical or hormonal basis for the production of this atony, 
which theiy consider as similar to that occurring in the uterus under 
the same circumstances. They make no such statement, but it is 
generally considered that progesterone is responsible for uterine 
atonv, and some recent work of Langworthv and Brack^®'* has tended 
to show that the same substance is responsible for increase in 
capacity and decrease in tone of the bladders of rabbits during 
pregnancy. Muellner^”^ in a recent cystometric study has shown that 
in the human the capacity of the bladder is increased and its tone 
diminished tduring pregnancy and the puerperium. These changes 
were also found to begin at the third month and increase progres- 
sively and to follow about the same time relationships as the similar 
changes in the ureter, except that no regression was noted in the two 
last months of gestation. 

b. Bacteriolo§ic Considerations. It has been frequently stated 
that pathogenic micro-organisms can be recovered from the bladder 
urine of a large proportion of normal pregnant women, and that the 
normal kidney can excrete micro-organisms with no impairment to 
itself or the other urinary organs. Recent carefully conducted bac- 
teriologic studies, however, have tended to disprove at least the first 
part of this statement. Eighty to 90 per cent of the urinary tract 
inflammations occurring during pregnancy are caused by members 
of the coliform group of micro-organisms. McLane and Traut^^® 
recovered such organisms from the bladder urine in only 6.08 per 
cent of their examinations, representing 1 1 5 observations made on a 
group of thirty women, and from the kidney urine only once or 0.86 
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per cent. Hundley and his associates*® in a similar study of fifty 
women recovered coliform organisms from the upper tract in 6 per 
cent and from the bladder in 9 per cent. 

The route by which the offending organisms reach the upper 
urinary tracts in pyelitis and pyelonephritis, occurring in association 
with pregnane}^ and otherwise, has been the subject of much specula- 
tion and investigation. Without going into detailed discussion it ma}' 
be said that three routes have been considered, namely; (i) from the 
bladder by reflux into the ureter and antiperistalsis of the ureter; 
(2) from the bladder, urethra, genital organs, or intestines through 
the blood stream; and (3) from the same sources through lymphatic 
conduction. While it is conceivable that infection through an3'one of 
these routes may occur in certain instances, there seems to be least 
evidence in support of the first and most in support of the third as 
the usual route of invasion. 

c. Pyelitis of Pregnancy: Etiology. With pelvic and ureteral 
dilatation and urinarj"^ stasis occurring in a large proportion of 
pregnant women, and the recover}' of coliform organisms from the 
upper urinary tract at least occasional!}' in women showing no 
clinical evidence of an actual inflammatory reaction, some additional 
etiologic factors are necessary to explain the actual production of an 
inflammatory reaction in those patients in whom it occurs. The 
incidence as reported from different clinics varies widely as may be 
seen from the following table taken from Traut and Kuder with 
additions: 


Kiel Frauenklinik (Freudenberg) 

Per Cent 

I 8 

Boston Lying-In Hospital (Crabtree) 

2 1 

New York Lying-In Hospital (Traut) 

2 2 

London, Guys Hospital (Gibberd) 

l~2 0 

London, University College Hospital (Dodds) 

] I 

Glasgow Roj-al Infirmary (Baird) 

14 to 16 0 

New York (Pugh) 

10 0 

San Francisco (Emge) 

7 0 

Griefswald (Phillipp) 

3 5 

Montreal (Seng) 

3 0 

Vienna (Latzko) (Lepoutre) 

7 0 

Amsterdam (\'an Rooy) 

0 8 

University of Matyland (Hundley) 

3 1 

Johns Hopkins Hospital (1939 and 1940 Heilman) 

0 5 

A .tT... ^ C ^ T " T 

7 7 


may be mentioned constipation with intestinal stasis, previous 
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inflammations of the urinary tract, particularly those which may 
have occurred in childhood or previous pregnancies, lesions of or 
involving the urinar}’^ tract which ma^^ tend to intensify or increase 
the stasis ordinarily encountered in pregnancy; and finally, with 
particular reference to those cases occurring during the puerperium, 
traumas occurring during delivery especially those which tend to 
interfere with the normal empt^fing of the bladder and necessitate 
repeated catheterization. The first of these factors, intestinal stasis, 
has been particularly emphasized by Traut,”®'* who believes in the 
lymphogenous route of Infection and that such stasis may result in 
larger quantities of collform organisms reaching the urinar}^ tract. 
Obstructive lesions of the urinary tract which tend to intensify the 
stasis, particularly ureteral stricture have been emphasized by 
Hunner.®'^ As such lesions are apt to have been present and of primaiy 
etlologlc importance in the production of any previous inflammator}'- 
disease of the urinary tract, which may be considered as contributing 
to an attack of pyelitis of pregnancy, their importance cannot be 
overemphasized. In a woman known to have suffered previously 
from a urinary tract infection who is contemplating marriage and 
pregnancy, thorough treatment of any discoverable obstructive 
lesions of the ureters may be of the greatest importance as a prophy- 
lactic measure. The care of patients suffering from urinary retention 
following operation or delivery has been discussed in a previous 
section. 

Patholodv. Traut and Kuder"”® after a careful consideration of 
the various terms used to designate the disease process under con- 
sideration, chose “pyeloureteritis” as the term most accuratel}^ 
descriptive of the process occurring in most cases. They believe that 
in most instances the inflammatory process is confined to the tissues 
of the renal pelvis and ureter, and that the term p^^elonephritis 
should be limited to those severe cases in whom there is evidence of 
retention of nonproteln-nltrogen in the blood. This position does not 
seem entirely tenable. In the first place if the infection is unilateral, 
extensive parenchymal involvement and impairment of function 
may occur without nitrogenous retention because of the continuing 
normal excretory activity of the opposite kidney. In the second place 
the study of autopsy material from patients giving a history of 
“pyelitis” in the past, but dying subsequently of other causes, 
reveals that the kidney or kidneys practically always show evidence 
of some parenchymal involvement. 

1:1241 
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Symptoms and Diagnosis. Pyelitis or p3'-eloureteritis of preg- 
nancy is usually thought of as an acute illness in which the patient 
suffers from chills with a high intermittent fever. During such 



e J e b 

Fig. 53. Intravenous urograms (outlined for better reproduction) at various week^ 
of pregnancv and the puerperium: (a) 13 weeks, (6) 18 weeks, (c) 22 weeks, (d) 26 
weeks, (e) 34 weeks, (J) 39 weeks, (g) i week postpartum, and (b) 6 weeks post- 
partum. All urograms except those shown in (a) are from the same patient. (From 
Hundley, J. M. ct al. Am. J. Obst. Gynec., 30: 625, 1933.) 


episodes the patient usualK' experiences general malaise with ano- 
rexia and often there is nausea and vomiting. Pain and tenderness are 
present both anteriorly and posteriorly^ over the kidney and along 
the course of the ureter, and frequent micturition with pain results 
from the cystitis which nearly always is also present. The condition 
is most frequently unilateral, the right tract being the one most often 
involved, though bilateral involvement and left-sided unilateral 
Involvement occur not infrequently. Examination of the urine shows 
much pus with clumping of the cells and culture yields a heavy- 
growth of organisms usually of the coliform type. During such acute 
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episodes the diagnosis usually should be quite evident, though the 
presence of digestive symptoms associated vith right-sided abdominal 
pain and tenderness may at times suggest the possibility of acute 
appendicitis. The urine examination in such cases should serve to 
settle the question except in the rare instance of an acute appendicitis 
being accompanied by an acute pyelitis. 

Traut and Kuder*''’ have pointed out that emphasis has been 
placed largely upon such acute episodes, with neglect of chronic 
upper tract infections until their persistence eventually leads to such 
acute febrile illnesses. In order to detect such chronic phases of the 
disease, and thereby be in a better position to pre\ent the more 
serious acute episodes, serious attention should be given during the 
prenatal care of patients to any history suggesting a previous urinary 
tract infection, to the development of any symptoms suggesting a 
cystitis, and to the presence in the urine of any unusual amount of 
pus, particularly if there should be a tendency to clumping of the pus 
cells. 

Prophylaxis and Trcatmenl. Traut, Bayer, and McLane,^" have 
given an excellent formula for the handling of obstetric patients 
during their antepartum care, in such a way as to reduce as far as 
possible the incidence of acute febrile “pyeloureteritis.” They divide 
the patients into two groups; those who give no history of previous 
urinary tract infection, and those who do give such a history. The 
patients in the former group are questioned at each antepartum visit 
concerning such symptoms as frequency, dysuria and pain in the 
kidney region. If any of these symptoms are complained of, or if 
albumin is found in the urine without any other evidence of toxemia, 
a sterile catheterized specimen of urine is obtained for microscopic 
study and culture. If the culture proves to be positive for coliform 
organisms 0.3 Gm. of sulfanilamide are administered five times a day 
for five days and the fluid intake is limited to 1,500 cc. daily. As is 
always the case when administering sulfanilamide, an equal amount 
of sodium bicarbonate should be given. The patient returns after a 
week when the urine culture is repeated. If the second culture is 
positive, a complete urologic study is made including cystoscopy, 
ureteral catheterization with culture of the ureteral urines, dlft'er- 
ential kidney function tests and pyelograms. Even if the second 
culture is negative, the course of sulfanilamide is repeated after one 
week’s rest, until a series of three negative urine cultures are ob- 
tained. The urine is then cultured once a month until delivery and 

[1261 



650 


EVERETT— UROLOGY IN THE FEMALE 


THE JOHNS HOPKINS HOSPITAL 


Ward. 


■ R (2¥y»-^) 


Nazn< 

r«ir»Ko- f October 


Unit History No. — J27705 _ 
^rvtr^ Obsl« 


Ten 1939 P»U 


/o 


/2 


/3 


I I 


~ asotti 
K Opentlso 
O DtUrtry 


^OTTR oy PAY 










/■ ' 
I .1 
( > 


S: 


f 


' / »■. 

« 


1 • 

\i 

I 




1 

'< I 

'■ I 


I 

' * 


i-i'. 






' 'I • \ 




- 1 


F^i. ■ 

Stools 

Iq I 

2 t 

2 2 

0 ob eIo o' 

Field leUlic 

sooo"-! 3600" 

2000 " 

JBOO " 

3RSO"l 

Cris* 

;200"=-| V50 "• 

250" 

2 50" 

575 "•! J000"l 1500"- 


1 


T)*ro»Joh T?f. 

K.d OilWeri 2010 1 ‘t-2sS'=' 

Beirut 

1 



1 i 

Xtdkstlea 

su)fjnitBnn!e|iJf3nilan;tcie 

sutf^nJaniiJe 

sulfanilenjt^e 

i 1 i 



6.0 

1.2 

1 1 ! 

Trmpyfattnr 



Pulse 

■ — 



i 


Fig. 54. E. B. white, aged twenty-four, para 5. Postpartum pyelitis; tempera- 
ture chart. The patient was delivered at home. Sj-mptoms of pj'elitis began 
on the si.xth day after deliverj- and became severe on the si.xteenth da^- when 
she was admitted. Sulfanilamide therapy at first seemed effective but a short 
afebrile period was followed by fever which reached io7°f. Sulfanilamide 
was then stopped in the belief that the fever may have resulted from the 
drug. On the following day an inlying catheter was inserted to the right kid- 
ney. Thick purulent urine drained through the catheter which was left in 
place and irrigated for six days. Following insertion of the catheter, the fever 
quickly subsided and sulfanilamide therapy was resumed. Two weeks after 
the acute sj-mptoms had subsided complete urologic investigation was made 
with results shown in Figure 55. 
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the above treatment repeated should a positive culture again be 
obtained. 

This routine would seem adequate, and in the hands of its authors 
has contributed toward reducing the incidence of febrile attacks of 
pyelitis in their clinic b}’^ 50 per cent. With such small doses of 
sulfanilamide the authors reported an incidence of unfavorable reac- 
tions of onl}^ I per cent. Nevertheless, the most recent trend is to 
substitute sulfathizole which has proved to be equally effective and 
much less apt to produce toxic reactions or unpleasant sjmiptoms. 

In the group from whom a history' of previous urinary infection is 
elicited every effort is made to obtain accurate data concerning this 
infection and urine is cultured at the first visit. If the culture is 
negative it is repeated at each antepartum visit, during the puer- 
perium, and twice after discharge. If the culture is positive, a com- 
plete urologic study is carried out at once and the patient is placed 
on ambulatory sulfanilamide therapy as outlined for the former 
group. She is seen at biweekly intervals until the completion of her 
pregnancy, unless an acute episode intervenes. 

These regimes may be said to be excellent from the obstetrical 
point of view. From the urologic point of view, however, it is note- 
worthy that no mention is made of urologic treatment, other than 
chemotherapy^ in those patients in whom the urologic studies reveal 
abnormalities such as obstructive lesions in the ureters. It is generally 
conceded that the presence of such lesions greatly reduces the effec- 
tiveness of even such efficient chemotherapeutic agents as sulfanil- 
amide and sulfathiazole. The correction of such lesions when found 
by adequate dilatations of the ureter, therefore, can greatly enhance 
the value and effectiveness of chemotherapeutic measures. Such 
treatments are often somewhat difficult to carry out in the later 
months of pregnancy, and provided the patient is responding ade- 
quately to medicinal therapy they may be deferred until after the 
puerperium. If, however, chronic inactive infection in association 
with a lesion of this type should be discovered in the earlier months 
of gestation, thorough urologic treatment at this time affords addi- 
tional protection against acute febrile attacks during the later 
months. During the past two years similar chemotherapeutic 
measures as those suggested by Traut, Bayer, and McLane have 
been carried out on the Obstetric Service at the Johns Hopkins 
Hospital, but in addition active urologic treatment under the direc- 
tion of the author also has been resorted to when indicated The 
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incidence of acute febrile attacks on this service during this time 
has been only 0.5 per cent. 

The role of the urologist in the prophylaxis and treatment of 
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Fig. 55. Postpartum pyelitis; (a) right, and (6) left pyeloureterograms. Note the marked 
dilatation of the pelves and of the ureters above the pelvic brim and the narrowing of 
their broad ligament portions. Wax bulbs hung firmly in the lower ureters on both 
sides. There was a calculus 15 mm. in diameter in the right ureter at the point of 
angulation. It appears in the plate (o) as an area of decreased opacity; in plate (b) 
made two days later it has descended into the pelvic ureter. A week later the calculus 
was removed by ureterotomy and the lower end of the right ureter was thoroughly 
dilated. Seventeen days later tubal sterilization was done, and the patient has been 
followed with repeated ureteral dilatations. The urine has become sterile and the renal 
function has returned to normal. 

pyelitis of pregnancy antedates conception and continues long after 
delivery and the puerperium. Indeed it may be said to begin often 
in the childhood of the patient. Doubtless man)'^ of the previous 
urinary infections referred to by Traut, Bayer, and McLane occurred 
in childhood. In a study of thirty patients who had experienced one 
or more acute attacks of pyelitis during childhood, Wharton, Gra3% 
and Guild-*® found urologic abnormalities in 57 per cent. Urine 
cultures were positive in 50 per cent, although an average of 9.6 
years had elapsed since the last attack of acute p3^elitis. In onl}' two 
of the thirt}-^ patients, however, was there anj" persistence of S3'mp- 
toms, a fact which probably^ had led the patients in some instances 
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to discontinue urologic observation and treatment before ever}"^ 
effort had been made to restore the urinary tract to a condition as 
nearly normal as possible. 

In the case of a young girl or woman who has suffered a urinary 
infection, and in whom there is possibility of future pregnancy, 
frequent urologic observation and treatment, with particular atten- 
tion to elimination of obstructive lesions, should be continued until 
the urine has become and remained sterile for at least two years 
before a pregnancy should be contemplated with equanimity. In 
those patients in whom the urine cultures remain positive in spite of 
all forms of treatment, and particularly if there is evidence of reduc- 
tion in renal function, the condition should be considered as chronic 
pyelonephritis and the patients advised positivelj^ against pregnancy. 

In the treatment of the acute attacks sulfanilamide and sul- 
fathiazole have proved most effective. It was formerly considered 
that it was impossible to sterilize the urine in these cases until 
after the termination of pregnane^'. With the use of sulfanilamide, 
however, Traut, Bayer and McLane-®^ achieved this result in 55 per 
cent of their patients, and reduced the average duration of the 
febrile phase from 10.4 days to 5.4 days. They used the drug in 
large doses, 6 to 8 Gm. daily for the first two days, and sufficient 
thereafter to maintain a blood concentration of 8 to 10 mg. per cent 
and a urine concentration of more than 100 mg. per cent. Recent 
reports (Alyea and Roberts,^ Cook--) although not dealing with 
pyelitis of pregnancy, seem to indicate that equally satisfactory 
results might be obtained with smaller doses. If the condition is 
unilateral and chemotherapy falls to relieve it, sufficient drainage 
may often be obtained by the introduction of an inlying ureteral 
catheter for a few days, during which time the chemotherapeutic 
drug may act more effectively. If the ureter is strictured and the 
acute phase can be relieved either by drugs alone, or by drugs 
administered while an inlying catheter is in place, subsequent 
dilatations of the stricture will materially reduce the probability 
of recurrence of acute symptoms. 

If the acute symptoms fail to respond to any of the above forms 
of treatment, and particularly if evidences of retention of nitrog- 
enous material in the blood begin to appear, the pregnane}^ should 
be terminated without delay. Bilateral involvement and secondarv 
invasion of the urinary tracts by organisms other than the coliform 
group greatly increase the probability of the necessity of such an 

C130I 



654 


EVERETT— UROLOGY IN THE FEMALE 


eventuality. Nephrostomj’^ as a procedure which maj’^ prolong the 
pregnancy sufficiently to permit the deliverj'^ of a viable child, and at 
the same time relieve the condition of the mother, has been recom- 
mended (Phaneuf and Graves,^®® Graves and Buddington®'). Although 
we have had no experience with this method, our experience with 
nephrostomy in gravely ill patients with ureteral obstruction from 
other causes has been sufficiently satisfactory to make us feel that it 
is worthy of serious consideration in this group also. 

VIII. CONCLUSION 

An effort has been made to set forth herein most of the conditions 
of the urinar}'^ tract which are peculiar to the female, and to point out 
the important and close relationship that exists between manj' of 
these conditions and the specialities of g3mecology and obstetrics. It 
is our firm conviction that a modern Woman’s Clinic cannot be 
conducted to the best advantage unless there is constantl}’^ available 
the services of a competent urologist. In our own clinic from its 
beginning the urologic work has been handled bj”^ the members of our 
own staff, all of whom are thoroughlj^ trained in the Kellj' method of 
cj^stoscopj' and in the general principles and technic of urologic 
surgerjL We are convinced that the Kelly technic of C3'stoscop3^ for 
women affords man3^ advantages over the technic available to those 
onty familiar with the Nitze t3'^pe of instrument. We are further 
convinced that a more complete and composite picture of the 
anatomic, ph3^siologic and pathologic entities occurring in the genito- 
urinar3f S3fstems of women can be obtained b3'’ g3mecologists and 
obstetricians who are trained to conduct their own urologic investiga- 
tions and treatments, than is available to those who find themselves 
under the necessit3' of calling to their assistance urologists, whose 
primary interest often centers upon the fields of prostatic and renal 
surgery. 
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